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New Types of Cranes. course, very slow speed, although in case 
where it is merely desired to raise a block of 
stone or other article far enough from the 
ground to move it about, it is no objection, 
and the traveling motions are so easily ac- 
complished that they can be made at a fair, 
speed, even by one man. The cranes can be | 
made of any capacity and any span, 

The direct-acting crane is designed to act 
by direct pressure either of steam, air, water 
or natural gas. Its particular point of differ- 





We illustrate herewith four new types of 
cranes, built by the Yale-& Towne Manufac- 
turing Company, Stamford, Conn. 

The hand traveling crane is adapted for out- 
side use, such as yards of foundries and 
shops, stone yards, railway stations, etc. As 
illustrated, the bridge is made of wood, al- 
though it may, of course, be made of iron 
if preferred. 








A notable feature in connection with the | ence from other direct-acting cranes is in the 
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HAND TRAVELING CRANE. Sj 
WOODEN BRIDGE, WITH OVERHEAD’ TROLLEY CRABS. 
ALL MOTIONS EFFECTED BY CRANKS 
FROM PLATFORM, VIZ: 
HOISTING AND LOWERING, TWO SPEEDS. 
BRIDGE TRAVEL, ONE ! 
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| HEAVY POWER TRAV’G CRANE. 
| _ HOISTING DRUM IN TROLLEY. 

















New Typss 


carriages or trucks at the end of the bridge | method by which a greater hoist is obtained 


is the fact that the cross-beams of the trucks than the motion of the piston. This is ac- 
complished by using four parts of chain, 


are very close to the longitudinal stringers of 
which pass over the sheaves on the piston 


the tracks, so that in case of any breakage 
the crane will have but a very short distance | head, while only two parts pass around the 
hoisting block. When the piston head rises 


to drop, and will not cause undue strains. | 
The crane ig propelled on the longitudinal | upwards, therefore, the block moves two feet 


tracks, and the trolley is traveled across the | for every one foot of the piston head. The | 


crane is also provided with hand mechanism 
for moving the trolley, which is not shown in 
This crab contains the hoisting mech- | the illustration. 

80 that the operator, standing on a| The power traveling crane is driven by a 
Platform which surrounds it, can, by means | longitudinal square shaft, which turns in 
of the proper cranks, hoist the load, and | tumbling bearings. The illustration is too 
either travel the trolley on the bridge or the | small to show these bearings properly, bat 
bridge on the longitudinal tracks. The hoist- | they possess the desirable feature of moving 
ang mechanism is provided with changes of | in vertical lines, so that the bearing itself can 
be any length, and can encircle the shaft as 
much as may be deemed desirable. While for 


bridge by means of Weston’s fixed cables, | 


= pass over grip wheels in the trolley | 
Crab, 


anism, 


Speed for light and heavy loads, and several | 
of them which have been built for nie | 
have been geared so that one man 
Could raise five tons. This necessitates, of 


yards, 


| 
| 


length—the square shaft is desirable on many 





| 


short shops—that is, not exceeding 200 feet in 


| 


accounts, for long shops the experience of | and moves in an exact vertical line, and the 
English engineers, and the experience thus far | load is always equally distributed on the two 
gained in this country, seems to indicate that girders. This is a particularly desirable 
it is preferable to drive cranes by fast running feature, as it provides against straining the 
ropes, preferably a cotton rope. Power, | girders and also in foundry work, and in other 
being communicated to the prime mover in | positions where a direct vertical lift is essen- 

tial. The design of the crane is such that the 


the crab either by a square shaft or a fast- | 
running rope, is taken off by means of proper | hook will pass up between the girders, thus 
giving the greatest possible amount of clear 


clutches and reversing gear, so as to revolve 
grip-wheels at the end of the bridge, which | hoist, and at the same time the trolley can 
pass directly over the mechanism at the 


engage with fixed cables for propelling the 
bridge on its longitudinal tracks and for moy-|end of the bridge, and the crane thus 
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HEAVY JIB CRANE. 
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SPUR GEAR AND DRUM. | 
FOUR SPEEDS. ! 
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ing the trolley across the bridge. The longi-| gives a great amount of trolley travel. 
tudinal fixed cables are on the system of Mr.| All parts of the crane are in full view and 
T. A. Weston, which insures parallelism‘of the | readily accessible, and they are all simple and 
trucks with their tracks, and also insures | heavy. 
smooth and steady motions of the bridge. The cranes are designed for rapid work,some 
The hoisting mechanism of the crane is| of them being now under construction which 
contained in the trolley, which travels across | will have a travel of 125’ per minute on the 
the bridge. Power is communicated to this | tracks. 
mechanism by means of a square shaft, which! The nominal capacity of the heavy jib 
runs across the bridge. This shaft carries a | crane is thirty tons, although considerably 
moving pinion, which gears into a pinion | heavier leads have been lifted with it, with- 
fixed to a worm shaft: This worm shaft; out apparent injury. By a simple arrange- 
drives a pair of worm wheels, one of which | ment, the operator can use any one of four 
wheels is attached toa pinion shaft, and the | speeds, the ratio of the lowest speed being 
other is used simply to take the thrust off the | 366 to one; of the second, 163 to one ; of the 
collar. The shaft, thus driven by one worm, | third, 72 to one, and of the fourth, 32 to one. 
gears directly into a gear wheel on the hoist-| The trolley is traveled on the bridge by 
ing drum. This drum is a double spirally- | means of the crank shown at the rear of the 
grooved drum; that is, it winds the chain|™@8t- ‘The main hoisting chain passes 
from both outer ends inward. The result of | 
this is that the hook is always exactly central, | 





around an equalizer at the end of the jib, so 
that the strain is on two parts of the chain, 
and is always equal. 
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The Standard Twist Drill Grinding 
Machine. 





This machine is adapted to grind drills of 
all sizes, from }inch to 1} inch diameter. 
Both sides of the drill are ground without 
removing from the chuck and exactly alike; 
more or less clearanceas desired can be given, 
but the angle at the point remains 59°, ‘The 
emery wheels are specially made, and run 
with water; size of wheel 9 inches diameter 
and 2 inch face. 

It is claimed for this machine that it is 
extremely simple in construction, having no 
delicate parts to get out of order, and re- 
quiring no adjustments that cannot be made 
by anyone. All wearing parts are of harden- 
ed steel, and all parts interchangeable. 

Manufactured by the Standard 'Tool Com- 
pany, Cleveland, Ohio. 
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Foundry Notes. 





By F. B. SHarrer. 

There are some odd ways of doing odd jobs, 
and the jobbing foundry (especially the coun- 
try shop) is the place to find thase odd jobs. 
It is there that castings are made under great 
difficulties, and it is there that the moulder 
has a chance to get his eye-teeth cut. Broken 
castings of all sizes and shapes, covered with 
grease and dust, are brought to the foundry 
(on cast day) to have new ones made just like 
them. , The casting was originally made over 
a pattern that was in three or four parts, and 
it is right here that the finer abilities of the 
moulder are displayed. Pieces of sheet-iron, 
pasteboard or sand-paper are cut into odd 
sizes and shapes, and placed in pockets ‘and 
recesses, then drawn out, and, after the pattern 
is removed, replaced in their proper places ; 
this all requires time, care and skill. 

I have often seen moulders, after having 
cast a piece of this kind, turn it over, examine 
it, and look with pride on a job that was 
looked on at first as a regular sticker. 

I was employed by a firm in the northwest- 
ern part of this State, and had, until quite 
recently, charge of their foundry. In that 
shop those odd jobs were common. ‘The first 
year I worked there an order was sent to the 
foundry fora 10" x10" pulley. The pattern 
consisted of two 5” rings and asolid web. By 
some means or other the foreman had for- 
gotten that there were two parts of the pat- 
tern, or else had mislaid one of the rings. At 
any rate, it fell to my lot to make the pulley, 
and to make this pulley was to me a puzzler. 
The pulley had been made before, the other half 
of the pattern could not be found ; so I started 
on the job determined to make that pulley. 

Fig. 1 represents the half of the pattern 
(that is, one 5” ring), rammed up in the cope; 
the dotted lines show the height it is to be 
raised. Fig.2 represents the web, which is solid, 
excepting a 7 hole in the center for the hub. 

The manner in which I proceeded was as 
follows: I placed the cope of the flask on the 
follow-board rim down, placed my pattern in 
and rammed it up, secured by gaggers, as seen 
in the cut. 

I set my gate on the hub, as is seen, and 
then turned the cope over and made my part- 
ing, and then placed the drag and began to 
draw the pattern 1’’ at a time, carefully pack- 
ing the sand around it. I continued to draw, 
as indicated by the dotted lines, until I had 
reached the desired height. I then filled 
the drag with sand, and packed it solid, 
and, when full, I lifted the drag off, 
with the rim in the drag. I then set the 
drag where I wanted it, drew the rim out, 
dressed the mould, set the core in the drag 
side, and closed the mould by placing the 
cope on, as this was the part I had secured by 
gaggers, as is seen. I made three pulleys 
this way before the other half of the pattern 
was found. 
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A steamer recently arrived at New York 
from Newcastle, which is specially constructed 
for carrying oil in bulk. The engines and 
boilers are well aft, and her hold is divided 
into several apartments, reached through 
man holes in the deck. The vessel will carry 
17,000 barrels of oil. 





AMERICAN 


Patent Law Reform. 





By Joun T. Hawkrns. 





I have read with a great deal of interest the 
very excellent article on the ‘‘ Need of Patent 
Law Reform,” by Mr. Henry D. Morris, in 
your issue of July 31st. Among the mass of 
matter that has been written on this subject 
within the last few years (axe grinding in 
the interest of patent-attorneys being the real 
object of many of them), I regard this as by 
all odds the fairest and most sensible that 
I have seen. 

The difficulty propounded by Mr. Morrisas 
inhering in the vast accumulation of patent 





Twist Dritt GRINDER. 


records and the rapidly increasing labor re- 
quired to effectually make proper searches for 
novelty is, however, greatly exaggerated. 
There are also several other minor points in 
which I think he is under a misapprehension 
or to some extent loses sight of. That it is now 
a work of great magnitude to properly pro- 
nounce upon the novelty of a large and 
rapidly increasing number of patent applica- 
tions daily entered at the Patent 
Office is undeniable, and it is equally 
palpable that it must under the 
present system increase at a rapid 
rate; but the novelty of an inven- 
tion must be determined by some 
authority, and probably we can never 
by any means avoid the courts of 
law asa last resort. It would, how- 
ever, be infinitely more objection- 
able than the present system to 
impose upon the courts the onus of 
this work, as is done in Great Britain 
other countries. Under that 
system, no inventor has any secu- 
rity whatever, unless the proper 
court of law shall have passed upon 
the novelty of his invention. 


and 





I have read, with equal interest, 
a communication to the Jron Age, 
of July the 15th, over the signature 
‘*Counsellor,” from which I quote 
below as meeting the aspect of the 
case very completely: 


‘* That there are abuses and defects 
in the law, its administration, and 
practical workings even in America 
cannot be denied. But, nevertheless, 
our system is justly regarded as the 
most highly developed and perfected 
system of all those in operation. 
Its distinguishing feature is the 
preliminary examination to which 
every invention is subjected before 
the letters are issued. The amount 
of labor and the degree of knowledge 
and skill which this requires is undoubtedly 
great, but the advantages derived from it -are 
readily apparent. In England and other Euro- 
pean countries letters are granted almost as a 
matter of course. There may be 20 or 100 
patents covering the same ground, and no 
one can say to whom the patent rightfully 
belongs until the question has been litigated 
between all these various patents. The same 


difficulty éxists here to some extent, but after 
the examination has been made there is at 
least a prima facie right to the patent on the 
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| part of the inventor to whom the letters are 
'granted. The difference between the Eng- 
‘lish and the American systems in this re- 
| spect is immeasurable. A great many appli- 
cations are entirely rejected, and others are 
rejected in part, so as to require modification 
by amendment. In fact, the Patent Office is 
becoming more and more strict every year. 
Very few applications go through the first time 
without either a rejection or a reference. 
The claims almost always require some 
change in order that there shall be no con- 
flicting patents even in detail. The office in 
this way accomplishes much of what in Eng- 
land is thrown upon the courts. Admirable 
as this system is, it still has some defects. 
The salaries paid some of the examiners are 
not sufficient to secure the services of really 
eminent experts in the various branches. The 
position of examiner is regarded even by them- 
selves merely as a training school for patent 
solicitors, patent lawyers, etc., and the office 
| is thus deprived of the services of invaluable 
| men just at the time when they are becoming 
| indispensable. The surplus revenue, which 
increases in amount every year, could not be 
employed in a better way. The examiners 
| are often called upon to decide the most diffi- 
| cult questions of law and fact. They should 
|therefore be both trained lawyers and ex- 
| perts.” 


| So far as the difficulty and great amount of 


| labor in making the searches is concerned, it 
| appears that, if patents are to be granted at 
| all, it is the first prerequisite that their 
| novelty must be decided upon. This being 
granted, there simply remains that this should 
be done in the cheapest, most expeditious and 
thorough manner, and by means of the most 
systematic organization possible. This kind 
of work in competent hands may be so 
thoroughly systematized as to permit of im- 
mense amounts of it being done by what 
| might appear to many to be comparatively 
'few men. Inventors should be, and are I 
| believe, entirely willing to pay to have this 
| done; and that the fees should be such as to 
| give adequate, not to say liberal, pay to the 

necessary number of qualified examiners, no 
| matter how large this number may become 
| must be admitted, unless the value of the 
| patent system to the country is considered to 

be sufficiently great to warrant appropriations 

in money for its support. This is a great 

country, and its greatness is so largely due to 
| its inventors that it is to be expected that the 

quality should be high, and number great, 

of men who are employed for this purpose. 
| What matters it if there should in the next 
| fifty years be required ten or twenty times the 



































MakING A PULLEY. 


force now necessary? They can and would 
be I think willingly paid for by inventors ; 
and, when the city of Washington becomes 
too small to hold them, accommodate them 
somewhere else. The trouble is that our 
national legislators do not appreciate the 
magnitude of the real interest at stake in this 
| patent question as affecting the well-being of 
‘the country; hence they withhold, by their 
parsimony and neglect, a large amount of the 





—— 
moneys now paid in by inventors, instead of 
p'oviding all the force, and the proper 
quality, too, perhaps, required to do the 
work. 

“Counsellor” says: ‘‘ One suggestion jg 
urged looking toward the reform of the sys. 
tem, and that is the establishment of a higher 
standard of invention in order to merit q 
patent.” Doubtless it would inure to the 
benefit of the whole system if some meang 
could be provided for cutting off a large part 
of the really insignificant inventions, But 
who shall decide the value of an invention g 
the time a patent is applied for? In a yas 
number of cases what at first appears to be g 
trifling a matter as to nearly amount to ab. 
surdity to suggest allowing a patent for it has 
proved not only highly renumerative to the 
inventor or possessor, or both, but of very 
great value to the community at large. g 
that it might work the grossest injustice ang 
wrong to delegate to any man or set of men 
the power to say whether or not an invention 
was of sufficient significance to warrant the 
allowance of a patent for it or in any way to 
secure it to its inventor for a series of years, 
Perhaps the only way of avoiding this diff. 
culty is by placing the natural increase of ex. 
penses which must attend the examining pro. 
cess upon inventors themselves in the way of 
increase of fees. This would make a self. 
cure of that part of the evil—if indeed it be 
an evil—and prevent the patent system ever 
becoming an ‘‘ unwieldy mass” which ‘“ may 
fall to pieces of its own weight.” 

Discarding inventions for which applica. 
tion had been made because of adjudged 
insignificance would not reduce one iota the 
labor of examination for novelty, because all 
such matter would become of record, and 
have to be searched, as now, to enable the 
novelty of any subsequent application in its 
particular class to be acted upon. The mere 
making public of a device or conception in 
any way is now sufficient to invalidate its 
novelty at the Patent Office, whether applica- 
tion for patent has been made or not for it, 
and this is as it should be. In this way, if an 
inventor has some supposed insignificant ap- 
plication set aside for want of importance, no 
subsequent inventor can be entitled to its 
exclusive use nor be protected by the Patent 
Office for a similar thing. Hence all such 
records must be searched; but those which 
would be cut off by the fear of, or inability to 
pay, the fees would not become of record, 
and to this extent the flood of applications 
would be stayed. There would be in time, 
even in this, a good deal of injustice to the 
impecunious inventor, particularly as in many 
such cases the most important inventions 
originate with this class of men, and there 
would be attempts made to prove priority of 
invention by non-applicants against subse- 
quent applications, but it would be the only 
practicable, and the most equitable, way that 
a reduction in the present or prospective 
flood of applications could be brought about 
and the labor of examination reduced. The 
adoption of periodical fees, as in vogue in 
other countries, would give no relief, because 
this would only cut out worthless patents 
after they were granted, and would rarely 
deter inventors from investing the prelimi- 
nary fees, trusting to their future success to 
keep the patent alive. All such would be 
subject to constant examination as part of the 
record. 

Mr. Morris says: ‘‘The patentee may lock 
up his invention, however valuable to the 
people, who are thus utterly deprived of its 
use for many years. Nothing is more com- 
mon than the custom of obtaining patents, 
not with any intention of putting them to 
practical use, but merely to prevent others 
from so doing.” 

While there are doubtless a good many cases 
just such as described, and which are unavoid- 
able under the present system, I think it is 
much less often done than is conveyed in Mr. 
Morris’s words. What is probably mistaket 
in most cases for a determination to merely 
patent an invention for the sake of holding it 
against others, without any intention of using 
it, is only the rightful desire of an inventor 
to secure to himself an invention pending his 
ability to prosecute it in order to avoid the risk 





of having it stolen from him. A great many 
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inventors are SO situated that they are in con- 
stant danger of having their ideas appropri- 
ated surreptitiously by competitors in busi- 
ness, or subordinates in their employ, while 
the condition of their affairs may not warrant 
them to bring to as early fruition as 
they might desire what they have really in- 
yented; and in such cases it is the merest 
justice to them that they should have the 
opportunity to protect themselves until they 
can prosecute their inventions or put them 
into practice. This view will have the more 
force when it is remembered that, if they did 
not have the opportunity to protect them- 
selves, they would keep their ideas within 
themselves, or, perhaps having no security, 
lose the incentive to invent in a large degree. 
If they do not invent, the country is not ben- 
efited at all; and if they do, they should be 
protected, and the public should expect to 
await their convenience. If they invent and 
procure their patents, the maximum period that 
the public can be called upon to attend their 
pleasure is fixed after the patents are granted. 
If they lock it up in their own breast or head, 
the country must be satisfied to await their 
convenience, however long that may be. 

I believe that the solution of about all the 
real difficulties attending the present admi- 
rable American patent system lies, if it must 
be self-sustaining, in applying all the money 
inventors now pay to sustain the Patent 
Office ; and to increase its efficiency, increase 
fees, if necessary, at this time, to insure full 
and sound examination, and such further in- 
crease of them in the future as will suffice to 
keep this system up to the highest possible 
state of efficiency, even if it does rule out the 
most insignificant inventions and work some 
little unavoidable injustice to this class of 
inventors. If_it should become necessary to 
curtail the number of patents, it would gen- 
erally be those which the country can best do 
without, although in some instances it might 
lose a very valuable conception or invention. 

The above recommendations are, of course, 
made on the assumption that the Patent Office 
should be ‘self-sustaining; but it is by no 
means admitted that this is necessary. I 
believe that this country could in no other 
way so greatly add to its general pros- 
perity as by applying a part of its revenue to 
the sustenance and maintenance of the pres- 
ent patent system, so as to provide for many 
years in the future for full protection for the 
most insignificant inventions that may be 
made, providing ample force of expert men 
to conduct it, no matter how extensive it may 
become in the future. There is, in my opin- 
ion, no object for which the general public 
could be taxed that would be productive of so 
much general good as this; and as the coun- 
try grows in importance and power and 
wealth (the latter more largely created by in- 
ventors than any other class), a regularly 
increasing appropriation by Congress for the 
support of the Patent Office—after, of course, 
applying all the funds derived from inventors 
themselyes—would be the most economical 
investment of public money possible to 
make. 
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Angus Sinclair, editor of the National Car 
and Locomotive Builder, writing to his paper 
of the railway machinery exhibition at Liver- 
pool, brings out the English characteristics 
strongly. He writes; 


The authorities in charge of the Liverpool 
Exhibition do not give the representatives of 
foreign papers any facilities for obtaining in- 
formation about the exhibits. They have 
to take all their notes outside the railings, 
and few of the parties in charge of exhibits 
are able to give any particulars about the de- 
tails. The man in charge of Sharp, Stewart 
& Co.’s locomotive was dreadfully shocked 
because we climbed over the railing and went 
up on the foot plate. We wanted to go in- 
side the fire-box, but he firmly refused to 
permit any such freedom, and it was by the 
exercise of persistence, which was subse- 
quently denominated Yankee cheek, that we 
got the fire-box door opened to get a peep in. 
No persuasion could induce the man to open 
the smoke-box door. Under these circum- 
stances we did not feel inclined to force in- 
formation frcm them. 


Mr. Sinclair’s experience at American exhi- 
bitions, where his going ‘‘ inside the fire- 
box” would have been looked upon with 
Special favor, has evidently unfitted him for 


appreciating a pure English exhibition where 
the main object, viewed from a Yankee 
standpoint, seems to be how best not to show 
things. 

——-. ae 

In telling how to produce a duplicate from 
a broken casting without the original pattern, 
the Hlectrical Review says: ‘‘ Put the pieces 
of the broken casting together and mould 
them, and cast from this mould. When 
the casting is drawn from the sand, place 
it in a charcoal fire and anneal it. It will 
expand to the original size of the pattern, and 
then remain in that expanded'state.” 

[The above is correct so far as it goes, but 
in practice the casting will require heating 
seven or eight times before it becomes as 
large as the original. After heating and cool- 
ing in the open air the above number of 
times, the casting will not become larger by 
successive heatings. | 

——-- eae 


Railroad Shop Notes. 











The Staten Island Railway, from St. George 
to Tottenville, 12 miles, has ferryboat connec- 
tion at either end of the road with Perth 
Amboy, N. J., and New York city. 

The repair shops at Tottenville keep in 
repair 12 locomotives, about 75 passenger 
cars, beside many freight, platform and coal 
cars. The rolling stock of the Staten Island 
Rapid Transit Company is included in the 
above, and the shops also do repairs for the fer- 














controlled by the Rapid Transit Company. 
Twelve men are employed in the Tottenville 
shop, and do all the repairs necessary to keep 
the rolling stock in first-rate condition. 


new ash-pan for engine No. 5. This pan is 
not self-dumping, but has three places for 
cleaning—one on either side, and one at rear 
end of the pan. These pans do not freeze up 
in winter, like the old pans, in which a mess 
of ashes would accumulate, and often cause 
the grate barsto burn out. The pans have given 
satisfaction under three of this company’s 
locomotives, and will be fitted to all as soon 
as practicabl 4, 

Some of the locomotives are fitted with the 
extended smoke-box, and some still use the 
old-style front and, smoke-stack. We rode 
twice the length of the road in a car drawn by 
Cooke locomotives. The first trip was notice- 
able by the amount of soft coal, smoke, cin- 
ders and gas which also took passage in the 
cars, while on the second trip everything was 
clean and free from smoke and fragments of 
coal, 

The engine making the second trip was 
fitted with the extended 
straight stack, while the engine drawing the 
first train was without the extended smoke-box. 








Thos. Tyrell, master mechanic, is making a | 





smoke-box and | 
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Mr. Tyrell uses the brick arch in each fire- 
box to serve as a ‘‘ baffle plate” in protecting 
the tube ends. Cast-steel flanged bushings, 
we are informed, had been placed in each 
tube end for the above purpose, but they 
soon burned out, although they lasted longer 
than iron bushings under the same condi. 
tions. 

As in all small shops, many jobs have to be 
‘‘rigged up for,” and we noticed a neat little 
dodge to make a big lathe do duty as a small 
one. 

Adjustable chuck jaws were bolted to the 
big face-plate, and served to hold car wheels 
when so desired. An independent chuck 
about 12'’ in diameter was fitted on end of the 
lathe center. It was blocked out from the 
face-plate by two parallel pieces, and held 
in place by two bolts put through both chuck 
and face-plate. 

This shop is about being removed to ‘Clif- 
ton, where it will temporarily occupy the old 
ferry landing. It will be necessary to in- 
crease the capacity of the shop, and more 
tools and machinists will be necessary to meet 
future demands. The Rapid Transit trains 
now run only to Clifton, on the east side 
of Staten Island, but the route, we under- 
stand, has been surveyed further; and will 
doubtless soon be built. 

It is also rumored that a double track is to 
be built from Tottenville to Clifton to accom- 
modate the increased traffic of the road, and 














BortER FOR STEAM HEATING. 


ry-boats at either end of the route, andalso for | doubtless the ‘‘ Rapid Transit Road” will 
the steamboats running from New York to | eventually become a belt line encircling the 


Bay Ridge, L. I., these steamers also being | 


whole island. 
—_———. +e —————— 


Boiler for Steam Heating. 





The boiler consists of two heads connected 
by an outer shell of boiler plate and an inner 
shell or flue of the same material, keeping 
the heads about three feet apart. The tubes 
run from the inner to the outer shell, and are 
placed in four groups to facilitate the placing 
of doors for cleaning. This completes the 
boiler proper which is tested to 160 or more 
pounds per square inch for safety, though the 
greatest pressure used need not exceed ten 
pounds. 

The design of the inside fire fittings are 
taken from an ordinary self-feeding house 
coal stove, and theyare arranged in the central 
flue as shown. These can all be removed 
from the top for repairs or renewal, being 
simply laid in place. 

The height of the feeder from the grate can 
be varied to suit the body of fire required, or 
the quality of fuel, by adjusting the set ring 
on top of furnace, it being understood that 
the average correct height is maintained when 
the top of coal magazine is level with the top 
of brick work, as shown in the cut. The 
vacant space above this ring is kept filled with 








some material to prevent the escape of heat. 
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Surrounding the coal magazine and imme 
diately above the top row of fire tubes is a 
heavy cast iron deal plate, which prevents the 
excessive heat of the coal from injuring the 
heating surfaces above the water line. In 
the engraving this plate is shown higher than 
it need be; in fact it may rest on the pro- 
jectiung ends of the tubes. Generally the 
grate casting is kept higher than shown, so 
no heat will strike above or below the water 
in boiler. 

It is not necessary to now describe at length 
the outside settings of furnace. A lever 
shaker arranged to be operated without rais- 
ing dust, and a self-regulating damper ad- 
justable to suit temperature are supplied. 
Also water and steam gauges, etc., a steam 
gauge being placed in the kitchen. or where 
it is most likely to be seen by attendant to 
note when the fire is getting low and requires 
shaking. 

It is claimed for this boiler that it is of 
simple construction, and that every tube is a 
stay to both the inner and outer shell, while 
as many more additional stays may be added 
as desired. There is no crown sheet above 
the fire to be endangered by low water or to 
burn out and leak; there are no concave 
surfaces to collect sediment above the fire 
while there is ample room for sediment to 
collect below the tubes where there is no 
heating surface to cake it, and where it can be 
occasionally blown out. The tubes are com- 
pletely covered with water, and can be made 
of the best length in proportion to their 
diameter for the purpose required. The 
draft being slow, short tubes are the most 
effective. The tubes are easily accessible for 
cleaning from the outside, and should they 
become scaled within they can be scraped 
without removal through hand holes. The 
boiler has a large water and steam space, the 
latter unincumbered by tubing, giving a large 
water surface and storage capacity for heat 
given out by fire, when not all being used in 
the coils. The body of heat being centered 
in the boiler and the side distance between 
the tubes increasing towards the circumfer- 
ence causes the circulation of the water to be 
complete. 

The outer heating space utilizes the exhaust 
heat from the tubes for a warm jacket round 
the outside of boiler, the coldest air in this 
chamber falling at its outside and passing out 
at the aperture provided to flue at a tempera- 
ture lower than the heat of the steam. There 
are openings provided by which the state of 
the fire can be noted both above and below 
the grate. 

The manufacturers are Robert W. King & 
Co., Georgetown, Ont., Canada. 


———_ae 





Annealing Steel Wire. 





In a paper read before the British Iron and 
Steel Institute, by Dr. Percy, president, he 
describes the method used by Col. Maitland 
in annealing steel wire of high tenacity. He 
says: 


The wire was in three pieces, each from 3” 
to 35" long, which together weighed about 
eight grammes. ‘They were packed round 
with asbestos (to check chilling), and pushed 
into a combustion tube about 8" long. At 
each end of the tube a plug of copper gauze, 
about 15’ long, was inserted, the pieces of 
steel wire and asbestos lying between those 
two plugs. One end of the tube was sealed, 
and the other drawn out fine. The tube hav- 
ing been thus arranged, and placed in a gas 
combustion furnace, the plugs of copper 
gauze were first heated to redness with a view 
of absorbing the oxygen in the tube; after- 
wards the pieces of wire and asbestos were 
heated to very full redness, and kept at that 
temperature for half an hour. The gas was 
gradually lowered and then extinguished, 
after which the top of the furnace (the bottom 
and sides of which were of clay) was covered 
with a tin-plate screen and left until the fol- 
lowing day, when the wires were withdrawn ; 
they were slightly dulled on the outside, but 
quite superficially. 
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We are constrained to again make the re 
quest that all correspondents will give their 
full post-office address. We are in frequent 
receipt of questions which are not suitable for 
publication in Questions and Answers, and 
to which we cannot reply by mail from lack 








of complete address. 
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Modern Locomotive Construction. 





By J. G. A. Meyer. 





TweEenty-FourtH PAPER. 





HOW TO LAY OUT THE HOLE IN THE SLOPING PART 
OF THE TANK, SO THAT IT WILL FIT THE CYLIN- 
DRICAL SURFACE OF THE MANHOLE SHEET. 


The shape of the hole in the straight sur 
face C D will not be a circle’; it will have an 
oval form—in fact, it will be an ellipse. Its 
long diameter will be equal to the distance 
between the points c, and c,, Fig. 123, and its 
short diameter will be equal to the diameter 
of the circle, Fig. 124. To lay out this hole 
we proceed in the following manner : Through 
the points 2, 3, 4, etc., Fig. 124, draw straight 
lines parallel to z y, and since we have divided 
the circumference into an equal number of 
parts, and each quarter of the circumference 
containing exactly one-quarter of the number of 
these parts, it follows that lines drawn through 
the points 2, 3, 4, etc., parallel to zy, will also 
pass through the points 16, 15, 14, etc.; 
hence, we may say, join the points 2 and 16, 
3 and 15, 4 and 14, etc., by straight lines. 
Draw a horizontal line, as /; f,, Fig. 127; on 
this line lay off the points /, g. gs, etc. ‘The 
distance between the points /; and gz must be 
equal to that between the points c, and c,, 
Fig. 123, measured on the line C D; the dis- 
tance between the points gy, and g, must be 
equal to that between the points ¢, and ¢,, 
and from g, tog, equaltothat from c,¢ , 
and so.on. Through the points g, gz, etc., 
draw straight lines perpendicular to the line 
JS: ty. On these lines lay off the points 
Se Ss J4, etc. The distance from the point 
92 to f, must be equal to half the distance 
between the points 2 and 16, Fig. 124; so also 
the distance between the points g, and /,, 
must be equal to half that between the points 
2 and 16. Again, lay off the points /, and 
Ji, the distance between g, and /,, and also 
that between the points g, and /,, must 
each be equal to half the distance between the 
points 3 and 15, Fig. 124, and in a similar 
manner the points /, /,4 /; and /,,;, etc., are 
found. Or we may say, make the length of 
the line f, /;, equal to the line drawn be- 
tween the points 2 and 16, in Fig. 124, f/; /,; 
equal to that between the points 3 and 15, and 
so on, but we must always remember that the 
center of each of these lines, that is the lines 
fotic Ss Sis, ete., must lie in the line f, /;, 
because the centers of the lines drawn be- 
tween 2 and 15, 3 and 15, etc., are located in 
a line drawn through the points 1 and 9, Fig. 
124. Here again notice that in this construc- 
tion auxiliary lines are used, for instance the 
line /, /,, is an auxiliary line, and represents 
the auxiliary line drawn for 2 to 16, Fig. 124, 
and since these two lines represent one and 
the same line, it follows that these two lines 
must be of equal length as we have made 
them; so also the line f, /,, must be equal 
in length to that drawn from the point 3 to 15, 
and the same remark applies to the other 
lines. Through the points /, /, fs, etce., 
draw a curved line, and cut out the sheet to 
this line. For simply laying out the hole in 
the sloping sheet of the tank, it is not neces- 
sary to divide the circumference of the circle 
into equal parts as shown in Fig. 124, and 
the view with all the auxiliary lines 4, c, 
b, Cy, etc., Fig. 123, is not needed; all that is 
really necessary for laying out the hole is the 
circumference of a circle to show the plan of 
the manhole and the inclination of the line 
CD. Consequently, when only the plan of 
the manhole, and the inclination of the line 
C Dis given, as shown in Fig. 128, we pro- 
ceed in the following manner: draw the ver- 
tical line zy, Fig. 128, from any point as A 
in the line 2 y as a center describe the circle 
1, 5, 9, 13, draw the diameter 1 to 9 perpen- 
dicular to z y, also draw the line C D, which 
must represent the correct slope of tank, 
hence this line will not be perpendicular to 
the line # y, but C D must have such an 
inclination to zy so that the angle at a will 


be equal to the angle formed by the end sheet | 


of tank and the sloping sheet as shown at 2, 
Fig. 120, through the points 1 and 9 draw the 
straight lines 1c, and 9c, parallel to z y, then 
the distance between the pointsc, and c, will 
be the long diameter, and that between 1 and 
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9 will be the short diameter of the ellipse 
which is the shape of the hole in the sloping 
sheet of tank. Divide the line c, c, into any 
number of equal parts, say eight, and through 
the points of division draw the straight lines 
parallel to 7 y and intersecting the circum- 
ference in the points 2 and 1, 3 and 15, ete. 
Draw the horizontal line f, f,, Fig. 129, 
whose length must be equal to that drawn 
between the points c, and c,, divide the line 

J; fy into eight equal parts to correspond 

with the number of equal parts in ¢, ¢y, 

through the points of division draw straight 
lines fs fi ¢,J73 J15, ete., perpendicular to /, 

J, and make the length of each of these lines 

equal to the length of one of the correspond- 

ing lines drawn between the points 2 and 16, 

3 and 15, etc., through the points f, f,, etc., 

draw a curved line, which will be exactly the 

same ellipse as shown in Fig. 127. 

HOW TO LAY OUT A DOME SHEET WHEN THE 
DOME IS TO BE PLACED ON THE TOP OF OUT- 
SIDE CROWN SHEET AS SHOWN IN Fias. 130 
AND 131. 

Dome to be 28 inches outside diameter, 
height of dome to 26 inches measured on 
the line b,c; metal 3 of an inch thick, lap 
25 inches, and the center of lap to be on the 
line, c,. In this example we have simply 
two cylindrical surfaces intersecting each 
other; it is required to develop or lay out 
the cylindrical surface B and to lay out 
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allel to zy; these lines will intersect the line 

b, b, in the point, b, b, b4, etc., and also in- 

tersect the arc CC, in’ the‘point c, c, c,4,%etc. 

The lines }, ¢,, bs Cs, bs Cp are the auxiliary 

lines assumed to be drawn on the outside of 

dome 

Let MNOP, Fig. 132, represent the edges of 

the plate on which the dome sheet is to be 

layed out. Parallel to the edge M N and 

close to it, draw the straight line st, draw the 

| center A dy perpendicular to s ¢, on the right 

|hand side of the line Ad, draw a straight 

|line d, e, and also on the left-hand side of 
|Ad,, draw another straight line d, ¢, both 

perpendicular to s ¢; these lines represent the 
center of the vertical lap of dome, and there- 
fore the distance between the point d, on the 
left and the point d, on the right must be 
equal to the circumference of the circle in 
Fig. 131, which is 86.78 inches. On the line 
s t divide this distance of 86.78 inches, or in 
other words divide the distance between the 
points d, and d, into 16 equal parts, and 
mark the points of division d, d, d4, etc., 
through these points draw straight lines 
perpendicular to s ¢, and on these lines lay off 
points ¢, €, ¢4, etc., in the following manner, 
make the distance between the points d, and 
é, equal to that between 5, c, in Fig. 130, 
d, c, equalto b, cy, 7, €, equal to b, c,, and 
so on. Through the points ¢, ¢, ¢€,, etc., 
draw a curved line, and on the outside of this 
line draw another curved line 
S A T’; the distance between 
these two curved lines must be 
equal to the lap, namely, 2} 
inches. On the outside of the 
line d, ¢, on the right, add 
one half the lap, that is 14 
inch, and also add 14 inch on 
the outside of d, ¢, on the 
left, as shown by the shaded 
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we must therefore allow in Fig. 133 some 
metal for flanging, as shown by the shaded 
parts, hence inside the curved line ioe A f, 
etc., draw another curved line h, /, i, h : 
the distance between these two curved lini 
must be equal to the lap, namely, 2} inches: 
cut the hole in the sheet to the curved line 
hy hg hy hy. 
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A dispatch from London, July 24th, Says: 
‘‘The Commission on Trade Depression his 
made its third report. It found that the 
supply of gold had decreased and that the 
demand had increased. While the returns 
from external trade showed little diminution, 
the volume of money value, owing to the fal] 
in prices, appeared to be greatly reduced. Jt 
is the opinion of the Commission that the 
fluctuations in the relative value of gold ang 
silver have caused serious losses, tending in 
certain cases to divert the course of trade 
and aggregate the depression. The Commis. 
sion strongly advises that a searching inquiry 
be made into the currency question. 

——_—_e@poe—_—__——_ 

The St. Louis Railway Register keeps on 
its first page two standing announcements, 
one of which is unique in its way. ‘The first 
solicits ‘‘ correspondence and information 
concerning railway matters,” and winds up 
with the cheering promise, in italics, that 
“* everything so furnished will be used in some 
form.” Below is the intimation that ‘‘ shrewd 
advertisers will appreciate the superiority of 
a journal conducted in this way.” 

We should think they would! 
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Shop Observations, 














By Frank H. Tracy. 





To fasten an old engine cylinder on a lathe 





parts, cut the sheet to the 


Fig. 133 


and adjust it so that a tram or tool will just 
touch all around in the counter. 
bore at each end, where you have 
nothing but blocks and wedges, 
is a job which often draws from 
the man in charge a series of 
remarks that seem to indicate a 
great mental pressure secking 
vent in words some of which are 
more forcible than elegant. Some 
of the above worry and loss of 
time can be avoided, by making 





four jacks in the following man- 
ner, viz.: 

Take 8 pieces of wrought iron 
pipe 2” diameter and 1” long; 
cut right-hand threads on 4 pieces 
and left hand on the remainder. 
Then make 4 sleeves 2” long with 
threads inside to fit the pieces of 
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the shape of the hole in the cylindrical 
surface C. Draw the pian of dome as shown 
in Fig. 131, the diameter of the circle here 
shown must be equal to the diameter of the 
dome less the thickness of metal, hence we 
have 28'’—3''=273", which is the diameter of 
the circle. Through the center A draw a 
vertical line « y, also through the same 
center draw the diameter from 1 to 9 per- 
pendicular to zy. From any point as Dasa 
center and on the line x y draw the are C (C, 
to represent the outside crown sheet; this arc 


« y lay off a point 6, 26 inches from ¢;, 
through ), draw a line }, , perpendicular to 


xy, through the point 1, Fig. 131, draw a 


straight line parallel to x y, intersecting the 
line 6, 4, in the point }, and the are C C, in 
the point ¢,- also through the point 9, Fig. 
131 draw a straight line parallel to 2 y inter- 


the point cy, the straight lines, ), b,, 5, c,, 


will intersect x y in the point c,; on the line | 


secting 5, b, in the point d, and the C (, in 





straight line s¢, Ss, 7¢ and the curved line 
S.A gf, 
HOW TO LAY OUT THE HOLE IN THE OUTER 
CROWN SHEET. 

Draw the horizontal line f, f,, Fig. 133. 
On this line lay off the points g, g,, etc., in 
the following manner: The distance between 
the points f, and g, must be equal to the 
distance between the points c, and c, meas- 
ured on the are C C,, Fig. 130; the distance 
between the points g, and g, must be equal 
to that between c, andc,; the distance be- 
tween the points g, and y, must be equal to 
| that between c, and c,, and in a similar man- 
i ner the points g; g,, etc., are found. When 
| ull these points have been correctly located, 


‘then distance between the points f, and Se! 


| will be equal to the length of the arc from c, 
|to ¢y, and not equal to the straight line 


| b, 64. Through the points g, 95, etc., draw| 


| straight lines perpendicular to the line /, f,; 
make the length of the line /, f,, equal to 


b, ¢y, Fig. 130, represents the dome as it 





| crown sheet. 


| equal parts, say 16, as shown, and mark the 


that drawn between the points 2 and 16, Fig. 
| 131; the length of f, f,,; equal to that be- 
tween 3 and 15, and so on, and always keep- 
ing the centers of the lines f, f,, f; f\;, etc., 
on the line f; fy. Itis always customary in 


would appear when placed on the outside 
Divide the circumfererence of 
the circle Fig. 131 into any even number of 


| points of division 1, 2, 3, etc., through the | locometive boilers to flange the outer crown 
points 2, 3, 4, etc., draw straight lines par-' sheet up into the dome, as shown in Fig. 121; 





pipe so that they may be easily 
screwed in by hand. A number 
of holes should be drilled through 
the sleeves to admit of the use of 
a spanner or key wrench. It is 
well to roughen the ends of the 
short pieces of pipe where they 
come in contact with the work to 
|prevent their slipping while the sleeve is 
being turned, to raise or lower the jack. 
| A flexible rule is a very convenient thing to 
| have at hand sometimes, but once in a while 
we find a place where we are unable to use 
any of the rules now made because of their 
/not being quite flexible enough. To over- 
come such a difficulty just make one for 
| yourself by laying a piece of tin foil on that 
new scale you just bought, and after smooth- 
_ing out the foil carefully and pressing it over 
|the edges and ends of the scale, take a thin 
piece of wood and rub the foil until all the 
| graduations appear distinct ; trim around the 
ends and edges with a sharp knife, and you 
will have quite an accurate rule that is flexi- 
ble. The cost of your trying one will be 
slight, as the foil for a small one can be pro- 
_cured from the man who chews fine cut. 
I was interested very much by some attach- 
‘ments toa boring mill for car wheels, which 
| I saw in a railroad shop recently, and as the 
| man who was in charge of it does not object 
to anyone using the ideas, I will try and ex- 
plain them. One was a way of getting rid 
of the borings which fall to the floor and 
inside the base of the machine. Underneath 
the base he had a tin funnel large enough 


| to catch all the borings as they fell, and at- 





a ae 





386 


OMe 
ded 


) 
ineg 


line 


ee Ee, ee =e ol 


is)” 


Avavst 21, 1886] 


AMERICAN 


MACHINIST 








tached to it @ pipe which extended on an 
angle downward until the end was beyond 
the outer edge of the base of the machine, 
Here it deposited the borings in the pockets 
of a little elevator, which carried them 
up from beneath the floor and neatly dropped 
them in a box at the back of the machine 
where they were out of the way of the 
operator, and could be taken out of the shop 
without loss of time. The elevator was 
driven from the machine so that it was 
always ready for business whenever the mill 
was used. 

In this particular machine the spindle was 
moved by means of a rack and pinion in con- 
nection with a worm-wheel and worm, the 
worm-wheel being arranged so that it could 
be disconnected from the worm in order to 
raise or lower the spindle quickly. On the 
end of the spindle or shaft, which carried the 
pinion and worm-wheel, was a pointer or indi- 
cator about 8’ in length, fastened with a 
thumb screw, 80 as to revolve with the shaft. 
Back of the indicator, and secured to the 
frame of the machine, was a graduated dial, 
so that if it was required to take }’ from the 
hub of a wheel the measuring could all be 
done by setting the indicator at 0, throwing 
in the worm and feeding the cutter automati- 
cally until the indicator reached the 3” 
division or mark on the dial. This device 
could be applied to a large number of the 
drill presses now in use, and would be of 
great use in drilling holes of a given depth. 

To determine how much a wheel was out of 
true on the inside of the flange, the following 
wasused: A piece of steel about 14”x1" xi", 
one end drawn out and bent similar to the 
leg of an inside caliper; a hole was drilled 
through the bar near the bent end, and a stud 
set in the frame to receive the bar and allow 
it to move freely. A short, pointed piece 
was fastened at the other end by a thumb 
screw to adjust the bar if required; a light 
spring held the bent end in contact with the 
wheel while it revolved. At the outer end, 
fastened to the frame, was an arc having two 
points marked upon it, outside of which the 
pointed end of the bar should not move for 
wheels of the best class. 


—_——_e- —____ 


Government Manufactures, 





Under the above heading, London Hngineer- 
ing prints the following remarks, which are 
equally pertinent to our own system of gnavy- 
yard jobbing : 


In making a comparison, however, it should 
be remembered, in justice to the heads of de- 
partments and those under them responsible 
for the work, that there are causes beyond 
their control which prevent the various opera- 
tions being carried on in the most effective 
manner. The chief of these is the limited 
control that the technical officials in a royal 
dockyard have over the work. We have too 
often exposed the evils that arise from the 
system of government by naval superintend- 
ents of dockyards for it to be necessary for us 
to say anything on that head here. Until 
manufacturing operations of a mechanical 
nature are put into the hands of permanent 
officials, capable of understanding such opera- 
tions, and primarily responsible to the Gov- 
ernment and subject to the criticism of public 
opinion, we may wish in vain for any satis- 
factory record of work done. The more we 
think upon the subject the more we are 
amazed at the fact that our dockyards, the 
vast national manufacturing establishments, 
Should be to so great an extent paralyzed for 
the sake of affording comfortable berths on 
shore for naval officers, who can secure the 
positions. No one, we suppose, begrudges 
the money that is spent for supporting the 
naval superintendents and other military 
chiefs of the large manufacturing establish- 
ments. There are few enough inducements, 
beyond a desire for fame, for young men of 
ability and position to enter either branch of 
her Majesty’s service, and we would desire to 
add to rather than take away from their pros- 
pects of advancement. That, however, is not 
the point. So far as the money question 
goes, the amounts paid for salaries are well 
Spent; but it is impossible for dockyard 
officials, however zealous and able they might 
otherwise be, to do justice to the depart- 
ments they nominally preside over under the 
Present system of control. Such a system 
will never train up a body of capable.and 
independent spirited technical officials, fit to 
command in large manufacturing establish- 
ments. Certainly, too, good men will not 
enter from outside, even were they invited to 
do 80, to be subject to the caprices of a suc- 
cession of half-pay admirals, and to struggle 





with the petty jealousies and trivial intrigues 
of the service that have grown up under the 
present pernicious system. With regard to 
the returns we have dealt with, it may be said 
that many of the figures are very fair. But it 
must be remembered that they only tell half 
a tale, and even that is not a very flattering 
one. 


—— ipo 


Improved Automatic Knife Grinder. 

On this machine a folding hood nearly sur- 
rounds the emery wheel, which prevents the 
water flying. A centrifugal pump is attached 
to the machine, properly piped, with valve 
to regulate the flow of water on the wheel. 
The water is taken from a tank located on the 
floor, under the machine, out of the way, and 
after being used runs into a second tank, just 
under the wheel, where the sediment settles 
and comparatively clean water overflows from 
the top of this tank into the tank and pump 
below, thus using the water over and over. 
The tank catching the sediment is easily 
taken out and emptied. The pump furnishes 
a large supply of water, prevents all heating 
and drawing the temper, and it is claimed 
grinding can be done twice as fast as when 








structed at less cost than any kind of a tim- 
ber one. Seating pieces of cast iron can be 
riveted on to the wrought beams, these pieces 
being provided with lugs and flanges for 
bracing in any direction and for adjustment. 

In designing new mills it is much the best 
plan to arrange for a wrought-iron shaft 
structure, as by so doing space and light, two 
very important considerations, are gained, 
and a moderate use of paint makes this struc- 
ture indéstructible against anything but the 
fiercest fire, and even in this event much of it 
is reclaimable. It can be obtained in the 
most varied widths and depths to suit situa- 
tions, and the writer has bent it cold to suit 
special situations, to an extent that he little 
expected, without the slightest sign of frac 
ture. 

No matter what form of building support- 
ing columns is used, wrought, or cast iron, or 
wood, the shafting stringers and cross-pieces 
should be of the rolled beam type. But I 
believe in a wrought structure throughout. 

Having a wrought frame for our shafting 
we have something that we can utilize for 
other purposes, as by rigging a simple trolley 
truck to roJl on the I or channel beams we 





Automatic KNIFE GRINDER. rd 


only a small amount of water is furnished ; 
also that the knives are ground true because 
not sprung by heating. 

The manufacturers of this machine are the 
Springfield Glue and Emery Wheel Company, 
Springfield, Mass. 

+e 
Wrought Iron as a Material for the Erec- 
tion of Heavy and Light Line Shafts— 

The use of Rolled Beams and Bars. 





By W. H. HorrMan. 





The many rolling mills in the Middle and 
Western States that are engaged in making 
the class of iron termed ‘‘shapes,” have 
placed in the hands of the mechanical en- 
gineer a very valuable material for his use in 
mill and factory engineering. Rolled beams, 
I®, channels, angles, ‘‘ shapes” in various 
forms, can now be obtained at a very moderate 
cost. Compared with timber in arranging a 
set of line shafting they are superior in many 
ways. They never warp, they do not shrink 
or swell, and expose no ugly seasoning cracks. 
If put up in line on proper walls or founda- 
tions they will remain so. 

Whenever it may become necessary to bolt 
on extra pillar-blocks or bearings they do not 
split, and they can be bent to any required 


form. 
In erecting a set of jack shaft frames to 


support a shaft transmitting 700 to 1,000 





have a traverse crane by simply hooking on 
any of the well-known differential hoists or 
chain blocks at any point where we can clear 
the pulleys or belting. i 

In arranging counters in connection with 
the main lines, a perfect alignment can be 
maintained by the use of adjustable tie rods 
between the wrought stringers so that the 
belts can be always kept in the center of the 
pulleys, thus adding to their efficiency ma- 
terially. Asa preventative of fire the wrought 
beam is a most important factor, for in nearly 
all the cases where suills and factories are 
fired from the overheating of the shafting, 
the flames could easily be extinguished were 
it not for blazing greasy wooden stringer 
beams and cross-pieces. 

In the matter of changing the position of 
hangers, on either the main or counter lines, 
where the wrought stringers are used, they 
offer by far the easiest methods, and there are 
several of them, the bridle clamp bolt being 
one of them, by which any of the hangers 
can be instantly moved and again clamped 
firmly to position, ‘‘beating” the usual 
method of boring new holes in ‘‘shaky” 
spruce and pine timbers about four hundred 
per cent. 

Only a few days ago I was talking with one 
of our large rolling mill owners on this sub- 


| ject, and he said the mills in general were 


prepared to furnish beams and shapes of any 


|form required in this important item of en- 
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the mill engineers had not patronized the 
beam iron men more freely. The probabili- 
ties are that in the near future the old timber 
frames will pass away to be replaced by the 
light, airy, and strong metal structure. 


—_—__+<>-_____ 


LETTERS FROM PRACTICAL MEN. 





The Poole Grinding Lathe, 
Editor American Machinist: 


I note the remarks which have been made 


in your journal in regard to the principle of 
action and accuracy of workmanship of the 
grinding lathe invented by J. Morton Poole, 
of Wilmington, Del., which is probably the 
most remarkable instance of practical perfec- 
tion secured by mechanical means the world 
has ever known. 
Poole’s acquaintance at the time that he 
brought out this invention, and he used to 
award me the credit of being the first person 
to apprehend the principle upon which it 
acted. As I have not seen this principle def- 
initely stated, I thought I might add some- 
thing to the information of your readers on 
the subject. 
the action of the lathe is correct, it seems to 
me he has not gone to the root of the matter, 
or given the true explanation of its source of 
accuracy. 


I had the honor of Mr. 


While what Mr. Rose says about 


It is true that the two grinding 
rolls acting as calipers secure an equal diam- 
eter at all parts of the roll; but it is equally 
true that if the roll was slightly bent or ec- 
centric when these grinding calipers were set 
at work, they would not correct such curva- 
ture or eccentricity. Now, the fact is that 
the Poole grinding lathe not only produces 
rolls of equal diameters in all parts, but 
mathematical cylinders, in which every cross- 
section is a perfect circle, each equal to every 
other, and all absolutely concentric with a 
straight axial line. And herein is the wonder. 
This ideal axial line is the gauge by which 
the rectitude of the roll is secured. In other 
words, the machine grinds the roll to an ideal 
straight line, which ideal line is entirely un- 
affected by the quality of workmanship in the 
tool itself. 

Perhaps I can make this plainer by a de- 
scription of the process. A roll having been 
turned as accurately as a well-made lathe 
can be made to perform, the bearings upon 
which it is to rest in the grinding lathe are 
made as true cylinders as possible by grind-° 
ing in the ordinary manner. Resting upon 
these the roll revolves around an axial line 


. connecting the centers of these bearings, 


which line is mathematically straight and 
without motion. The roll is now submitted 
to the action of the grinding wheels, which 
at first are clamped so that they have not the 
free swinging motion of a subsequent part of 
the process ; in fact, a single wheel, during 
this part of the process, may perform all the 
work. By this means every cross-section of 
the roll becomes a true circle, concentric to 
the axial line around which it revolves, but 
the surface partakes of all the inequalities of 
the ways by which the grinding wheels are 
guided. If they are not straight the surface 
of the roll will be a series of curves precisely 
corresponding, but at all sections accurately 
concentric to the axial line. After the roll is 
brought to this condition, the two grinding 
wheels are adjusted to grind upon opposite 
sides thereof, the frame in which they are 
fimed being suspended upon the carriage, so 
as to move freely in a direction normal to the 
axis. At first they are adjusted to only touch 
those parts of the roll which are the largest 
in diameter, reducing the same without dis- 
turbing the concentricity. This action is 
continued until all parts of the roll have be- 
come of équal diameters, when it is as straight 
as the ideal axis, because every fraction of its 
length is an equal, perfect circle, having this 
axis for a center. 

Mr. Rose has not written too enthusiasti- 
cally of the great accuracy secured by this 
machine. As an instance, I have seen two 
rolls taken at random and placed with their 
surfaces in contact while lying upon the same 
horizontal face-plate ; a slight end motion be- 
ing given to one of these rolls produced an 





unbroken bright line of contact upon both. 


| Now, Sir Joseph Whitworth demonstrated 


horse-power, the iron frame can he con- | gineering, aud he had often wondered that! that one-millionth of an inch would break 
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the line of contact, so that these rolls, each 
73 feet long, were both of them true to within 
one-millionth of an inch. 

The criticism of Mr. Smith shows how dan- 
gerous it is to express an immature judgment 
about athing upon which one is not posted. 
Facts outweigh theories. What he says can- 
not work does work perfectly, as hundreds, if 
not thousands, of rolls ground in the last fif- 
teen years in this country and Europe testify. 
His criticism upon the action of the belt is 
equally unfounded. The ingenious way in 
which the grinding wheels are driven avoids 
all side strain upon the swinging carriage, the 
strain upon one wheel exactly balancing that 
upon the other. In practice the driving 
drums are larger than shown on the drawing 
given by Mr. Rose, so that the belts are nearly 
perpendicular, but that makes little or no dif- 
ference, if the angle is not great. 

An interesting fact which I have not seen 
noticed is, that the lower member of a stack 
of rolls requires to be ground somewhat 
larger in the middle than at the ends, to allow 
for the natural sag of the roll when supported 
at its extreme ends. It has been said that 
nothing can be made so stiff that it will not 
spring when a force is applied to it. Here is 
one of the illustrations of that fact. A roller 
14 inches in diameter, 7} feet long, cast hol- 
low, with its walls 2 inches thick, ground to 
absolute truth, when supported upon its bear- 
ings sags one-thousandth of an inch in the 
center, as I have seen demonstrated by Mr. 
Poole. To correct this difficulty the roll was 
replaced in the lathe, with one bearing elevated 
so that the axis was out of parallel with the 
plane in which the grinding wheels traveled. 
Now, by adjusting the grinding wheels so that 
the line joining their centers passed through 
the center of the roll at the ends,at the middle 
of the roll this line becomes a chord instead 
of adiameter, and the roll is ground corre_ 
spondingly larger. This practically corrected 
the difficulty, although not mathematically 
exact, as I pointed out to Mr. Poole, the 
curve being composed of two intersecting 
hyperbolas with curvatures in the wrong di- 
rection, instead of being a true catenary. The 
difference, however, is less than the elasticity 
of the ‘‘ chilled”’ surface of the roll. 

A similar operation, but with the line join- 
ing the centers of the grinding wheels coin- 
ciding with the diameter of the roll at the 
middle of its length, was used by Mr. Poole 
to grind rolls for making sheet iron, the di- 
ameter of which at the middle was less than 
at the ends, to allow for the difference in ex- 
pansion occasioned by working hot metal. 
The curve thus made is a true hyperbola, and 
is correct for the purpose. 

3750. H. Baxncock. 


Spacing in the Milling Machine, 
Editor American Machinist : 


There seems to be, so far as my experience 
goes, a very vague understanding of the index 
dividing head of universal milling machines 
—not that it is such a complicated piece of 
mechanism, but because there is a chance to do 
some thinking and a little figuring, which, I 
am sorry to say, some of the boys are averse 
to. Atable of circles, turns and holes may 
be a very handy thing to have around when we 
want to cut a gear or do some other than the 
common spacing, which, no doubt, may 
come out on a number of whole turns, easily 
remembered. But if a person is unable to 
find the right index-plate and circle, without 
the index-table before him, then the machine 
is superior to the man, for it contains inher- 
ent powers, which he cannot control. 

A simple rule, which will apply to any 
milling machine head, when the spacing is 
done with a worm-wheel, is: Make a frac- 
tion in which the number of the teeth in 
the dividing wheel is always the numerator, 
and the number to be spaced or cut is the 
denominator; then, if the fraction is im- 
proper, reduce it toa mixed number, when 
the integer part will represent the number of 
whole turns, and the numerator of the frac- 
tion the number of holes to be taken in the 
circle, whose number is expressed by the de- 
nominator—a long rule in words, but short 
in practice. 
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Sharpe machines may make it plainer. The in- 
dex worm-wheel has 40 teeth. Suppose we want 
to cut 90; we make the fraction thus $§ = 
4, Now we find that 9 will divide the index 
circles of 18 and 27, which are the only ones 
they furnish that it will divide; now, 18+9 


=2, and 4x2= 8, or 8 holes in the 18 circle, | 


which is ever so much easier, if the index- 
plate containing that circle happens to be on, 


than to hunt up the table and find it, say $3, | 


and make the change. 

Again, suppose we wish to cut 6. As be- 
fore, we say 49 = 64 = 6%. Now we have the 
6 whole turns sure, and two-thirds of another 
turn. The table says 63%, but we may use 


either the 15, 18, 21, 27 or 33 circle, using | 


either 10, 12, 14, 18 or 22 holes, respectively, 
instead of as by the table. 
Cuas. S. Bracu. 
Bennington, Vt. 


A Planer Job. 
Editor American Machinist: 


When having but a few tools in a common 
repair shop, and only two or three men, I 
occasionally run against a hard tooth to pull. 
It came about, a few days ago, that a 10” 
flange T was sent out of the shop—boiler 
connections without being planed—while it 
was very essential that the YT should be 
planed on all three sides. Now, it’s one thing 


to get a job, and another thing to get it done | 


with nothing to do it with, comparatively 
speaking. 
There were two lathes in the shop, but 


| ing that some of them will take hold and 
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| write, and give us youngsters a chance to crop 
from the customs of our brother workmen. 
If we all send a unit, there will certainly be 


|a benefit to some of us. 
N. P. Mrvinue. 


| Compound Gearing on a Strike. 
| Editor American Machinist: 


| A few days ago I saw some rawhide gearing, 
| destroyed in a rather peculiar manner. 
| Thinking it might prove interesting to some 
|of the readers, with the aid of sketch in- 
closed, I will endeavor to make the im- 
| portant points plain as possible. 

A and D are common cut gears, having 
50 and 67 teeth, respectively, 5 pitch (di- 
ametral). 

Gear A is keyed to shaft, which carries a 
driving pulley above (not shown), all shafts 
being vertical, as represented. Gear D is at- 
tached to a heavy cage, which runs loose on 
the shaft, and is supported by the collar Z; 
| bolted together and keyed rigidly on their 
| shafts, which run in bearings at F', F. There 
are two pairs of rawhide gears, /?, C, similar 
to back gearing on a lathe, the two pairs 
being used instead of one for the purpose of 
distributing the otherwise one-sided strain on 
the central shaft, and having respectively 50 
and 33 teeth. This arrangement was run— 
gear A driving the rest, as shown—six hun- 
dred revolutions per minute, in a round iron 
air-tight tank. After running about an hour, 
the belt began slipping, and the whole thing 
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neither would swing the J, and it was of 
no use to think of a boring bar—the feed 
could not be worked satisfactorily. It was of 
no use talking of the drill press ; so, finally, the 
planer was decided upon as the tool to do the 
job. The T being twice the length of the 
breadth, I could plane the breadth, but could 
not get at the length. Finally, the American 


Macuinist furnished me the idea, as some | 


time ago I had some large zinc plates to plane 
4" thick, 6' x 4’ wide, on this same planer, and 
the information Furnished was in Questions 


and Answers, No. 276, July 17, 1886, which | 


enabled me to do the job. 

After having taken the advice you gave for 
the zine plate job and worked it out success- 
fully, my planer was neither high enough nor 
wide enough to plane ends of T, but I planed 
the surface which I could get at, and then the 
work would swing all right after the single 
end was planed. 

I followed the suggestion before made of 
stripping the housings, and I did strip off top 
and one side of my planer, took my crosshead 
bar off and stood it on its end, and bolted it 
to right-hand housing. I retained the feed- 
clutch on it, and then I could feed up and 
down at my leisure. By putting a brace 6 x 2 on 
the opposite side of cutting tool, I made a very 
solid and substantial job of it. For feeding 
my clutch gear came exactly on a line with 
planer platen, and I got the smith to make 
me a spring some 10” long, 14’ wide, and 5” 
of it drawn down to }” wide, }” thick, with 
small latch point on it. I put two holes in 
to correspond with planer platen holes, and 
bolted it inits place ; so, when the planer was 
coming to its work, it just fed back three 


teeth, and when it reversed it worked the | 


ratchet clutch gear, and it did work tip top. 


I was surprised to see so simple a contrivance | 
effectively save dollars and cents, as the ex-| 


pressage on this pipe would have been some- 





thing of an item, beside the delay, if it had 
been sent away to be fixed up. 
Hoping that this may be of benefit to some 


An example or two applied to Brown & | of your readers, I contribute the same, hop- 








stopped ; and on removing the upper half of 
tank, the rawhide teeth were found chewed 
and mashed out of all original shape, except- 
ing about six teeth on one side of each pair, 
which were in good condition. 

Starting at the good teeth on wheel 3B, and 
turning it around, they appear worse and 
worse, until the opposite side is reached ; 
then better until you have reached the good 
ones again. But instead of showing wear on 
|the rear faces, as any driven gear should, it 
| was on the advancing faces, excepting those 
few good teeth which were worn slightly on 
|the proper side. Now, the wheels C C, being 
|the drivers of wheel D, should, under ordi- 
| nary circumstances, show wear on the advanc- 
| ing side of the teeth ; but to the contrary, 
| from the show of excessive wear on the rear 
| faces, they seem to have been making a seri- 
| ous attempt to run backward. What was the 
| cause of this? and why were not all the teeth 
| treated alike ? 
| We have had not a few arguments over 
this; but so far, I think the balance of evi- 
dence is in support of the following explana- 
tion: On examination, I find gear A was 
turned 3,’ too large in blank for the pitch 
and number of teeth, gears ( C }’ ditto; 
gear D was about 5}, under size. And hay- 
ing had the teeth cut to the proper depth 
from the periphery of blank, as is the usual 
practice, those on A and C’ were necessarily 
of greater pitch (slightly, understand) than 
those on the other wheels. 

Now, gear A having teeth of greater pitch 
than those on B, there would be a tendency 
to ‘‘hurry” the latter, when first started ; 
and if the motion had been slow, there 
would have been some chance of adjustment, 
and no damage done worth notice. But re- 
member, C being positively obliged to turn 
with Bb, and having an excessive pitch also, 
would still farther accelerate the motion of the 
heavy and inert cage that, when once started, 





ran perfectly free, which immediately began” 


ing faces of those on B against the rear corners 
of teethon A. All this chewing and crowding 
tended, one might say, to check the un. 
natural impulse given the cage, and when its 
driver had about completed a turn, it settled 
back to give the belt a chance; that’s where 
the good teeth had an opportunity to go 
through without getting bit. This thing oc. 
curred every time the driver made a turn; 
the pulsating roar, which came from the tank 
while those gears were discussing ‘‘ diameter 
and pitch,” was proof of it. Did you ever 
watch an impatient engine starting a long 
train of empty box cars? It sends a rattling 
jerk clear to the rear car, and the recoiling 
draw-bar springs return the compliment by 
sending it back to the tender. Isn’t this a 
similar case ? 
W. H. Capper, 

Chicago, Ill. 


Engine Cross-Heads. 
Editor American Machinist : 


A letter from Professor John E. Sweet con. 
tains the rather bold statement that ‘‘ There 
is nothing about an engine that can be two or 
three times too large and do so little harm ag 
the cross-head pin.” To this I am disposed 
to take exception, and claim that a surplus 
of wearing surface between the cross-head it- 
self and the guide or slides is the place where, 
to use his own expression, a little too much 
1s just enough.” 

If there is anything that would be likely to 
confound a young engineer, it would be at- 
tempting to determine, by reference to the 
best practice of the day, the proper amount 
of wearing surface for an engine cross-head. 
One engine builder, and one that, it must be 
acknowledged, has more than a fair reputa- 
tion, uses a cross-head with a bearing surface 
not much exceeding one-tenth the area of the 
piston; and another builder of about equal 
popularity uses, in some cases, cross-heads 
with wearing surfaces about one-quarter 
larger than the entire area of the piston. 

In one case the engines are smaller than in 
the other, but with probably about the same 
intended piston speed. The one engine 
builder claims that his cross-heads are per- 
fectly satisfactory, because there are simple 
means of compensating for wear, and that 
the engineer can take up slack every week, or 
every half day, for that matter, if necessary; 
while the other engine builder is not fully 
satisfied with his, as they will wear a little, 
and ought to be adjusted as often as once 
a year, but the engineer neglects to do it, and 
he wants a cross-head that never needs any 
attention at all. 

These are extreme cases, and the relative 
sizes of cross-head wearing surfaces, and the 
relative dispositions of engine builders may 
be found scattered all along between. The 
young engineer seeking for information on 
this subject, can adopt any proportion, and 
find honorable precedent for the proportion 
he may adopt. 

It is true that there are varying conditions 
involved, such as long or short connecting 
rods, high or low pressure, high or low 
speed, the nature of the wearing surface and 
its form, and the mechanical construction of 
the cross-head itself—all these have a bearing 
on the question; but an accumulation of all 
these varying conditions, in one way or the 
other, cannot account for the great difference 
in the proportions in common use. 

When one factor in a problem has greater 
weight than all others combined it is well to 
consider that factor first, and we may find it 
useless to go any further. The ruling factor 
on this crosshead wearing surface question is 
probably one of dollars and cents. One 
builder schemes to build his engine. so cheap 
that he can pay for advertising, pay an agent 
for selling, set his prices below his compcti- 
tor and still make money. To do this the 
cost must be cut down at every point, and 
generous wearing surfaces means more that 
simply the cost of making them, for it means 
absolute alignment, which many times is the 
most costly thing of all. In this feature of 
alignment the original Corliss crosshead p0s- 
sessed an element of self justification, 





crowding the advancing corners of teeth on D 


so to speak, that no other engine builder 


| into the rear faces of those on C, and theadvanc-| except; of Corliss engines has had the 
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sens 
himself has for some reason abandoned. 


Those who are familiar with the original 
Corliss arrangement will remember that the 
wearing surfaces of the crossheads were 
separate blocks, the pressure coming on a 
central point, and to a certain extent these 
plocks were self-adjusting, so that however 
much the crosshead, guide or piston might 
wear out of line, the wearing surface always 
rested fair on the guide. It is hardly possible 
that the YW form of guide for a horizontal 
engine is a8 good as a flat one, and the same 
objection exists, to a certain extent, to the 
concave or bored guides; they are more diffi- 
cult to keep lubricated properly than a flat 
one where the crosshead overruns the guides 
at the end, and laps up the oil from pockets, 
and when the side guiding is done by side 
ledges on the guide. The above relates to 
stationary horizontal engines. Locomotive 
and portable engines for certain reasons may 
not be as well if so constructed. 

Because of the fact that the locomotive four- 
par guide style is the most extensively used, is 
yery popular and gives good results, it does 
not follow that it is for the horizontal station- 
ary engine the best, and there is one thing at 
least against it—it is not the most simple. In 
the Corliss or girder-frame sort there are but 
two guides to make straight and care for, and 
in the slipper-guide sort there is mainly but 
one. This, the slipper-guide sort, requires 
that the engine be run in one direction—that 
is, with the crank moving away from the 
cylinder when above the center; otherwise, 
in its action, it is the same as the Corliss pat- 
tern. The theoretical objection to the two 
latter sorts is that the sliding surface is below 
the center of pressure, and therefore tends to 
tilt the crosshead, and, while this is true, it 
does not develop any defects when the sliding 
surfaces are of sufficient length. When the 
length of the crosshead equals the length of 
the stroke, and the sliding surface is as near 
up to the center as the connecting rod will 
admit, no tilting occurs, or, at least, not 
enough to wear the crosshead more at the ends 
than in the center. 

Many engine builders have increased the 
lengths of the crossheads of their engines, 
and at the same time done another thing 
worse than useless—increased the length of 
the slides. There is no reason why they 
should be any longer because the crosshead 
is, and they will keep straight much longer 
if left short. Upon what theory some of our 
best engine builders work, who locate the 
crosshead pin completely at the crank end of 
the crosshead, is a mystery. Or, rather, that 
does not appear to be what they do. It 
would appear that they built the crosshead 
all right at the piston-rod end, and then cut 
off the two projecting horns that ought to 
extend out towards the crank to bring the pin 
in the center, and so not only make the wear- 
ing surface ridiculously short, but put the 
pressure all at one end. One can hardly 
think that this is always due to a question of 
cost, for it may be found on engines in other 
respects of the highest character. 

J. G. TRamis. 


Steam and Furnace Heat. 
Editor American Machinist: 


From the articles lately appearing under 
the above title, one would conclude that fur- 
nace heating is uncertain and costly, and that 
steam heating is inexpensive and satisfactory. 

One article alone, I believe, appeared in 
favor of the hot-air furnace. The cases pre- 
sented have no doubt been extreme ones, and 
have greatly exaggerated the difficulties en- 
countered. It has been represented that the 
hot-air furnace was subject to drafts of air, 
was dangerous to health, was uneconomical 
and generally was uncertain and unsatisfac- 
tory. The accusers make strong points against 
the hot-air furnace. I will admit that prob- 
ably many furnaces can be found in the coun- 
try in which every particular failing above- 
mentioned can be found. 

I claim, however, that a furnace propésly 
constructed and set will not possess any of 
the above failings, provided heat has to be car- 
Tied not to exceed twenty feet horizontally. 
The hot-air furnace has not received the 
study that has been bestowed upon the more 


a i i 
e to steal, and one which Mr. Corliss 


complicated steam-heating apparatus. The 
setting and location has frequently been en- 
trusted to inexperienced and ignorant tin- 
smiths. No study, or even thought, is given 
to the location or dimensions of the air flues 
to or from the furnace. The result is that 
some jobs work well, other jobs work badly. 

I will mention concisely a few points that 
should receive attention, for which I think 
no reasons will be needed. 

The cold-air shaft should take its supply 
from positions where it will not be affected 
by winds, A shaft passing downward, like a 
chimney, from the top of the house, is an ap- 
proved form. 

If there is a large hall in the house it can 
be arranged to draw a supply of cold air from 
that at times. 

Each room should be provided with shaft 
for removing cold air. Hot-air flues should 
be wrapped to prevent radiation; should be 
of proper size, and should enter room on 
windward side. Heated air should pass over 
a vessel of water. 

The above precautions, all essential, are 
frequently not even considered. There is no 
reason why a small house cannot be warmed 
more economically by hot air heated by a fur- 
nace than by steam, 

Steam heating is not always perfect, and I 
know of more than one instance where all the 
evils complained of in the article of April 10 
have been met with. 

Despite the apparent safety of the low- 








pressure apparatus for house heating, I know 
from experience that it is not as safe as it 
seems. No automatic apparatus that has been 
devised is safe against the curiosity of an ig- 
norant servant, who usually attends it. I 
know of one case where the boiler ‘‘ went 
dry,” and was filled when very hot, with dis- 
astrous results. Steam heating on a scale 
sufficiently large as to need a competent engi- 
neer, is without doubt the most economical 
and safest way of heating. The direct way 
of steam heating is very likely to give a dry 
atmosphere, even worse than that from fur- 
nace heat, and that is particularly bad, not 
only on people but on furniture. We have 
tried various methods of supplying the air 
with moisture, and so far have not been able 
to do this automatically and with certainty. 
Occupants of a room, although they may 
know what is the matter, are likely to suffer 
rather than to take the trouble of applying a 
remedy. The amount of moisture that is 
supplied by the porosity of the pipes, as in- 
dicated by Mr.= Munsell, is, if anything, not 
appreciable. 

One writer says that a low-pressure steam 
apparatus will last fifty years without trouble. 
That may be so, but I do not believe it. I have 
charge of one large building ‘‘ piped ” seven- | 
teen years ago, and that has been heated up 
to this time by low-pressure steam. 





The last | 
two years we have had more or less trouble | 
by the failure of pipes and fittings, caused, | 
without the least doubt, by rusting through. | 
In many cases the fittings became as thin as | 
paper before failing. | 





I do not see how a claim for great durabil-| 
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ity of steam pipes can be made, for the con- 
ditions for rusting out are as favorable as can 
be devised. We have heat, air and moisture 


‘acting continually or alternately on the in- 


side of the pipes. My own opinion is that steam 
heating is most economical and satisfactory 
only when it is on a sufficiently large scale as 
to require the services of a skilled man, or 
when the building is so large as to render the 
transmission of the heated air current uncer- 
tain. There is no doubt but that if more 
thought and attention were given to each in- 
dividual case, the efficiency of furnace heat- 
ing would be much increased. 


; R. C. Carpenter. 
Lansing, Mich. 
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Patterns for Steam Cylinders, 


By F. W. Barrows. 





As the steam cylinder pattern would not be 
of much use by itself, let us now construct 
the rest of the job. 

The cover for steam chest is not a very 
difficult pattern to make; the trouble lies in 
keeping it straight after it is done. It is 


evident to any one that a flat piece of wood 
in the shape of this pattern is very liable to 
warp. The common way of preventing this 
is to screw on some pieces across the flat side; 
these are to be stopped off by the moulder. 
A better way, and one that is usually success- 
ful, is this : 





Select a good piece of lumber 13” or 2” 
thick, which has no shakes, and has kept flat 
and straight while drying. Saw this board 
into strips of a width equal to thickness of 
stuff you will need to get the pattern out of. 
The stuff should be dressed down flat and 
straight before sawing up. This makes all 
the joints much quicker than could be done 
after the stuff is cut into strips. Lay the 
strips down side by side in the position they 
occupied before sawing apart. Suppose them 
to be numbered 1, 2, 3, 4, ete., beginning at one 
edge of the original piece. No. 1 will be the 
first strip cut from the edge, place 2 on top of 
1, then 3 on 2 and 4 on 3, ‘and so on to the 
end. Glue them together in this shape, and 
you will have a piece of stuff that will keep 
straight in places where the original board 
wouldn’t stand at all. 

After this piece has been dressed to the 
right thickness put on the strip which forms 
the extra thickness of cover around the edge, 
When this piece runs across the grain of the 
first piece don’t use any glue, because when 
the first piece swells or shrinks if you have 
glued anything across the grain, it will tend 
to prevent that side from shrinking or swell- 
ing with the rest of the piece, and when a 
board shrinks or swells more on one side than 
the other, the boards warp. So put on what- 
ever: goes across the grain of a pattern like 
this with nails, thus allowing the board to 
come and go, which will tend to keep it in 
better shape. 

This manner of constructing the pattern is 
for a cover which is simply a flat piece of 
iron. If it has ribs running across it per- 
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haps these may be in such shape as to keep it 
flat without any further precaution. 

The valve shown in Fig. 46 is a plain D 
valve, and can be made to leave its own core 
by making the pieces which form the shoulder 
at cc loose. To mnke the pattern get outa 
piece of stuff having a section like a, and 
long enough to go way around the pattern at 
the lower side, then you can miter the corners 
and glue the whole together on a flat surface. 
After the glue has set, nail the joints. Get 
out the piece which is to form the face, leav- 
ing off the parts marked c, as they must be 
loose. 

This part forming the face had better not 
be mitered at the corners; cut the sides 
between the ends, thereby cutting again in 
the side pieces. The loose pieces will be 
held in place by the tenons and shoulder. 
If this loose section extends all the way 
round, leave a good shoulder as atc, then 
miter the loose pieces at the corners, then 
when all are in place they will support them- 
selves. In case it is considered best to make 
this pattern with a core for the inside, I 
would make it solid, putting on a print at the 
bottom about }” thick. Make the core-box 
with a joint at the upper edge of flange on 
line d d, not forgetting to put a piece in box 
to form that part of the sleeve for valve stem 
which shows on the inside of valve. The 
core prints for the valve stem should be car- 
ried down to the body of valve and given 
plenty of draft, then make the core-box so 
that the core will fill up the prints. 

The piston, as I have shown it, is made all 
in one piece and cored out. This, I suppose, 
would be condemned by some builders, who 
would prefer to make the piston in two parts 
and bolt them together, which would also do 
away with the necessity for a core. 

Glue up the ring to form pattern in cants 
or segments, cutting the heads into the ring 
on each side, turning a recess to receive same 
and putting in some pieces across the grain of 
heads, between them to support them. Now 
put on four prints to support core, placing 
at points marked a in Fig. 47. 

If the supporting partitions in casting are 
put inin the shape I have shown, the core will 
be all in one piece, and can be supported by 
four prints, as I have shown. If the parti- 
tions are carried completely across, thus di- 
viding the core into segments, then each seg- 
ment must be supported by from one to three 
prints. As the holes made by prints in cast- 
ings have all to be tapped out and plugged, 
the fewer holes the fewer plugs to fit in. 

Make your core-box by building up a ring 
in cants on a good bottom piece, which is 
thick enough to get in the length of prints. 
After the ring is turned out, space off and cut 
the four holes which will form the prints on 
cores. Then fit in the radial ribs, as shown 
in Fig. 47, and your core box is done. Fig. 
48 is a section of cylinder. If the core is 
divided by ribs into segments the core-box 
will also be only a segment of the whole core. 
The hole for piston rod will require a core- 
box. 

The cylinder head, Fig. 49, should also be 
glued up in cants, putting the inner side next 
face plate. In gluing up, and when you get 
to the right height for putting in the outside 
head, turn off the face of cants, cut a recess 
to receive the head, and after fitting it in, 
glue on the flange in three courses of cants. 
I always try to put not less than three courses 
of cants in any piece for a pattern, as one 
course is really no better than a ring made 
of one piece, and two courses won’t stay in 
shape, therefore three courses is the least that 
you can put in and make a good job. 

This cylinder head is shown cored out in 
the same shape as piston. The prints for 
supporting core will probably be located on 
the inner head, and the core-box should be 
made in the same way as box for piston. If 
the cylinder is a part of a tandem compound 
engine the head would have a stuffing box 
and gland for rod connecting to the other 
piston. 

The gland for stuffing-box on steam chest 
for valve rod will require no explanation. 





«Ree 
‘* Patented” land is advertised for sale in 
the Denver, Col., papers. The land may be 





patented, but not much of it is ‘‘ improved.” 
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Steam Users and Coal Buying. 

‘““The summer season,’ said a provident 
housekeeper, ‘‘ is the time when you can buy 
what you don’t want, real cheap.” It is also 
the time when the provident steam user can 
contract for a year’s supply of coal that he is 
sure to want, on equally favorable terms. Or 
at least such has been the case for several 
years past. The pending completion of the 
Schuylkill branch of the Pennsylvania Rail- 
road, coupled with the increasing disposition 
of steam users to use bituminous coul, would 
seem to favor for the future a healthy contin- 
uance of the existing competition among 
anthracite coal producers. 

As a case in point, we have in mind the ex- 
perience of a steamboat company in the vicin- 
ity of New York, all of whose vessels use 
pea coal. For the past two summers, the 
company have been able to make yearly con- 
tracts for their coal at prices so far below 
those of the preceding year as to make the 
saving amount to a perceptible dividend on 
their capital stock. This year the special 
variety of pea coal, from which their experi- 
ence has led them to expect the best steam- 
making results, costs them, throughout the 
year, $1.85 per ton, in 150-ton lots, on board 
vessel in New York harbor. Other freer-burn 
ing varieties, and perhaps less fancy ‘‘ brands,” 
could have been bought for less. They make 
it a point to buy their coal from the producers 
directly, on a competitive basis, and to ar- 
range to take it, during the year, in full boat- 
load lots, enabling sellers to quote the most 
favorable figures possible. 

Doubtless most proprietors of large steam 
plants have fully considered the advantages 
derived from the use of small-sized coal, and 
especially at the present discriminating prices. 
Most large users also, no doubt, follow the 
plan of buying their year’s supply in the 
summer, at the time when the lowest prices 
are likely to rule. But there are many, 
among small users especially, who could, by 
providing better storage facilities, make ar- 
rangements enabling them to contract for 
their year’s wants at the right time, by hav- 
ing coal delivered in quantities such as will 
induce producers to name their very best fig- 
ures. 

Then, too, in many of the smaller manufac- 
turing towns, a number of users could, per- 
haps, arrange to ‘‘ pool their issues” in 
coal buying, to the advantage of all. We 
think the experiment would be worth trying. 

Se a ae 


Railroad corporations seem quite willing 
to furnish the argument required to demon- 
strate the necessity of placing sharp govern- 
ment” restrictions upon their business. New 
York merchants in apparently vain efforts to 
get what they believe to be fair—at least 
indiscriminating—rates to the West are em- 
phasizing afresh this necessity. They show 
that goods are shipped to Chicago from points 
in Massachusetts at rates nearly 30 per cent. 
less than they can be shipped from New 
York, a discrimination in some lines sub- 
stantially prohibitory. It is also shown that 
Philadelphia merchants find it cheaper to 
ship goods to New York and then re-ship to 
Chicago than toship direct from Philadelphia. 
We have known instances where machinery 
could be shipped a roundabout way much 
cheaper than by nearest route, although the 
long route was three times the distance of the 
direct one. 

When these things—and they are getting 
worse all the time—go on until legislative 
action can no longer be withheld, which will 
be when such a pressure is brought to bear 
that legislators will not dare sell out to rail- 
road corporations, then we shall hear the 
usual howl about government interference 
with private rights. 

ee eee 


The Lesson of the Increased Iron and 
Steel Production. 

It is very generally conceded that there is 

no better index of the business prosperity 
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year, and that stock is not accumulating to 
any noticeable extent. It is also reasonably 
certain that more steel will be produced this 
year than ever before in one year. In view of 
these facts it cannot be otherwise than that 
on the whole it has been and is to be a fairly 
prosperous season. More prosperous than 
some years when spasmodic booms in special 
directions have made a false impression on 
observers. If there is any other way than in 
the direction of general prosperity to explain 
this increased production of iron and 
steel, we fail to see it. So far 1886 has been 
a year of steady general progress, notwith- 
standing those who compare it with the local 
business excitement of some other years can- 
not see itso. Progress that is indicated by 
steadily increased use of iron and steel is far 
better than a temporary storm, sure to be 
followed by a calm. 

In judging business by the past, all exper- 
ience teaches that a short time of unwonted 
activity in any lines leads many into these 
lines ; then when trade settles down to a sub- 
stantial basis the number of those engaged is 
too great, and business, really good, measured 
by the total volume, appears dull by individual 
comparison. 


Steam Engine Guarantees. 





The mechanical head of a well-known firm 
of steam-engine builders recently offered, as 
@ guarantee on steam engines aggregating 
several thousand horse-power, a duty equal to 
two pounds of coal per hour for compound, 
two and one-half pounds for simple condens- 
ing. and three pounds for non-condensing 
engines. In conversation, he stated a fact 
that has considerable bearing on steam engine 
guarantees. It was that, while in this case 
he expected to be able to obtain a higher duty 
than that named, he would not guarantee it 
without an increase in the price. This in- 
creased price was not to cover difference in 
construction or workmanship; that would be 
identical under either guarantee. But for a 
certain additional sum he would give a 
guarantee for a higher duty, which he would 
name. 

The argument is that he could get the first- 
named duty beyond any question, and by 
exceeding it considerably the fact that he did 
get it would be so plainly demonstrated that 
nothing more than a nominal test would be 
required. Hence, with this guarantee, the 
price named would be the same as if nothing 
was said about economical performance. 

In case the guarantee for higher duty— 
close to the possible limit—was given, there 
was enough possibility that some little un- 
foreseen difficulty might present itself to pre- 
vent its attainment, and it was worth some- 
thing to take even a reasonably remote chance 
of this being the case. Mainly, however, 
what must be provided for in this case comes 
from the fact that in any event the perform- 
ance would be only slightly above the guaran- 
tee, and probably so close to it that a number 
of expensive tests must be made to settle the 
matter. 

To those who understand the elements of 
uncertainty in a steam engine test, this latter 
view will present itself as a wise precaution. 
Manifestly, if a steam-engine builder must be to 
considerable expense to show the consumption 
of coal to the smallest fraction of & pound; if 
he must demonstrate this not only to himself, 
but to other interested parties, with the pros- 
pect of a lawsuit in the end, he must get paid 
for the expensive tests and for the risk he 
runs, out of the price he gets for his work. If 
a purchaser exacts guarantees covering these 
small fractions in coal consumed, he should 
expect to pay, directly or indirectly, for the 
tests necessary to get at the facts required. 


Reduced Cost of Post Office Money 
Orders. 





Subscribers to newspapers will be glad to 
learn what is now not generally known, that 





than is afforded by the production and sale | ® new law has just gone into effect, reducing 


of iron. 


| 


In this light it is gratifying to note the cost of obtaining U. S. post-office money 


that the production of pig iron for the first orders for amounts of $5 and under, from 8 





half of the year is greater than in any previous cents, which has heretofore been the rate, 
i 
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down to 5 cents, a more convenient 
moderate figure. 

We hope this reduction will induce news. 
paper subscribers and others desiring to 
transmit small amounts of money through 
the mails, to discard the unsafe U. S. postal 
note, which, with the same trouble of obtain. 
ing, costs now nearly as much (3 cents), and 
for which no duplicate can be obtained, jf lost 
or stolen. The U. S. post office money order 
is an absolutely safe means of sending money 
through the mails. The U. S. postal note, as 
the law now stands, is a delusion and a snare 
abe 


Big Money from a Worthless Mixture, 


nd 





A large number of foundrymen in Alban 

and vicinity have been the victims of a pd 
of good appearance, claiming to come from 
Cleveland, O., who is selling the right to 
make a mixture for ‘‘ facing” and lubricatin 

purposes. He exhibits a large book contain. 
ing recommendations of the mixture and gets 
from $100 to $500 for it. He has sold it very 
largely to malleable iron concerns and hag 


disappeared. It is believed he is now in the 
i England States. The mixture is worth. 
ess. 


We take the above item from a press dis- 
patch. If it does not refer to Fink, the 
bogus oil man, as having taken up anew 
dodge, it certainly describes the doings of a 
close imitator. Foundrymen have not hither. 
to, as we believe, been favored with Mr. 
Fink’s attentions. Let them beware of him 
and all his ilk. 

——_c > o@___ 


Balloon Repair Shops. 





When a new line of transportation is estab. 
lished, one of the questions most interesting 
to mechanics and business men, is the ques- 
tion: Where will its supply and repair shops 
be located? That a line of transportation of 
whatever kind requires machinery and repair 
facilities of some nature, is a fact patent to 
all. 

The recent successful voyage of a large 
passenger balloon from Cherbourg, France, 
across the English Channel to London, in the 
teeth of a strong breeze, if the press accounts 
can be relied upon, indicates that such im- 
provements have been made in the steering 
and propelling machinery employed, as must 
in time result in the steady elevation of bal 
looning as an art, as well as of balloons as a 
method. 

As readily-steered and propelled balloons 
come into general use for transportation pur- 
poses, the necessity of convenient and easily 
accessible repair shops will become more and 
more a ‘‘ long felt want.” ‘Fhe inconvenience 
of making repairs to the machinery of bal- 
loons in existing machine shops, is plainly 
evident. The idea of anchoring a big bal- 
loon for such a purpose, where any small boy 
with a toy pistol can readily puncture its in- 
flated side, is one that will surely have to be 
abandoned. : 

Clearly the kind of balloon repair shop 
needed is one located in the car of a monster 
anchored balloon. which can be readily raised 
and lowered at will, and alongside which 
other balloons can attach themselves with 
entire safety and convenience. Such a shop, 
too, would have other important advantages. 
It would afford a place where many of the 
mechanical ‘‘ inventions,” which aim to get 
something out of nothing, and which are 
intended to form the nucleus of million dollar 
companies, could be _ perfected, without 
danger of having the patents stolen. Such 
concerns always ‘ go up in a balloon” some- 
time or another, anyway, and it would seem 
less galling to deluded investors in their 
stock, to have them ‘‘goup” in that way, 
when that expression means merely going 
back where they came from. 

Of course a properly constructed balloon 
repair shop will require some degree of skill 
in its architectural arrangement. A sort of 
auxiliary car or elevator may have to be pro- 
vided, by means of which the master me- 
chanic, foreman and high-private mechanics 
generally, to say nothing of apprentices, can 
be hoisted up and down when urgent neces- 
sity requires. As the fuel employed will 
doubtless be gaseous, in any event, an ordi- 
nary flexible tube connection will be all that 





that is likely to require. 
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‘Until the need of such shops is more press- 
ing than it is just yet, we thiuk further details 
can safely be left to the future, on the princi- 

Je that it is never worth while to fall through 
a bridge until you get there. But the topic 
js, to say the least, a timely one. How far 
ahead of time it is, we do not, of course, 


pretend to say. 





KeegPIONS ap) 
ve SWERS. 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 
to common-sense methods, 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials, nor loca- 
tion will be published. 











(299) J. D.B., Judson, Fla., writes us in- 
quiring about a magnetic compass that will point 
out the location of metals under ground. A.— 
There is nothing of the kind in existence, and J. 
D. B. should send no money to any party who offers 
to furnish him with such an instrument. 


(300) G.H., Torrington, Conn., asks: If 
I worked two or three years in a marine engine 
shop, would I be more likely to get a situation as 
engineer on a steam vessel? A.—It would help 
you in getting a situation, undoubtedly. See * Ex- 
amination of Marine Engineers” in our issue of 
August 7. All the firms named by you have a first- 
class reputation. 


(301) M. G., Cincinnati, Ohio, asks: Can 
a boiler feed-pump be worked without a check 
valve? A.—It is possible to work a feed-pump 
without a check between pump and boiler, but it is 
not a good plantotry todoso. There should be both 
acheck and cock between boilerand pump. In 
working a pump without check in pipe hot water is 
likely to back upon pump, making trouble in start- 
ing it. 

(302) L. E., Milwaukee, Wis., writes: 1. 
I want to explode gas in a cylinder to form a vacu- 
um. What proportion of gas and air should be 
used? A.—From 8 to 12 volumes of air to one of 
gas, depending upon the quality of the gas. 2. 
Will six telegraphic gravity batteries be sufficient 
to form a spark for exploding the mixture? A.— 
They should be more than sufficient. 

(303) If E. L., New York, who asks about 
shading of drawings, will give his street and num- 
ber, we will reply to him by mail. 

(304) J.H.C., Shanghai, China, writes : 
I have a circular saw 6" diameter, pulley on saw 
mandrel 4’. My shafting makes 425 revolutions 
per minute. I cannot make connections to the saw 
direct. I have one pulley 12’’x2” for the line shaft. 
What other pulleys shall 1 use to get the desired 
speed? A.—Your saw arbor ought to make 5,000 
revolutions per minute for a 6’ saw. It may be too 
large to run satisfactorily at this speed; per- 
haps you had better speed it a little slower. To 
do this you can put up a countershafs with a 6’ 
pulley from which to belt from 12” pulley on line 
shaft. This will give countershaft a speed of 850 
revolutions per minute. On this countershaft put 
a 20” pulley, belting from this to 4” pulley on saw 
arbor. A belt 2” wide will drive in both instances. 


(305) Fly, Philadelphia, Pa., writes: A 
fly-wheel for an engine is, say, 3 feet in diameter, 
and of a given weight. If lack of space requires a 
smaller wheel, how should it be proportioned ? 
A.—To make the small wheel equal in efficiency to 
the large one, its weight should be inversely as the 
square of the diameter as compared with the 
larger wheel. If the diameter of large wheel is 3 
feet, and that of the small wheel 2 feet, then the 
weight of the small wheel should be as 9 is to 4 
compared with the large one. By weight is meant 
the weight of rim, and by diameter the diameter 
measured to the center of rim. 


_(Owing to misunderstanding of the ques- 
tion, we repeat question 249. ] 

(806) T. H.M., Waterbury, Conn., asks: 
Is 344 inches the right diameter at throat for a 
worm gear of 42 teeth, worm being 4 threads to the 
inch? A.—42 teeth, 4 to the circular inch, calls for 
circumference of 42 +4 = 104 inches and a diame- 
ter of 10.5 + 8.1416 = 3.342 inches. The total throat 
diameter, or diameter to turn the worm at the 
throat, will be two parts of the pitch greater than 
this, or 3.342 +-.159 = 3.501—practically 314 inches. 

(807) J. G., Ont., asks: What is the 
horse-power of a vertical steel boiler 15” diameter, 
with 76-34" tubes each 2’ 6’ long? .A.—Data as to 
the fire-box is lacking. Probably with forced draft 
you could work it so as to get about 3 horse-power in 
& small boat engine. 2. For ayacht 30 feet long, 5 
feet beam, would a two or three bladed pro- 
Peller, diameter 18”, be best? A.—For high speed 
Wwe should prefer two blades. 
. (808) C.H.R., Copperville, N. H., writes: 
Isend you asmall piece of wood, can you tell me 
now the mixture is made with which the wood is 
Coated? A.—The piece of wood in question ap- 
pears to be coated with some form of asphaltum 
varnish. Try melting 3% pound of Egyptian asphal- 
tum, and then stirring in 2 0z. shellac and 1 quart 


of turpentine, 
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Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 








Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Patent Att’y, H. W. T. Jenner, Washington, D. C. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Korting Exhaust Steam Condenser. Send for de- 
scriptive catalogue K. A. Aller, 109 Liberty st., N.Y. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


20,000 addresses of steam users and users of mach. 
in 10 States, $10. J.N.Mills Pub.Co.,30 Vesey st., N.Y. 


‘* How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 93 John st., N. Y. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 
Tack, Wire and Shoe Nail Machinery. Wm. A. 
Sweetaer, Brockton, Mass. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built to order by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Improved Labor-saving Upright Drills, 20-in. to 
36-in., inclusive. Currier & Snyder, Worcester, Mass. 


Veneer machines, with latest improvements, Far- 
rel F’dy & Mach. Co.,Ansonia, Ct. Send for circular. 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 62 
Chatham st., N. Y 


Best Return Steam Traps, Pressure Regulators, 
Positive-Acting Pump Governors, and Back-Press- 
ure Valves. T. Kieley, 11 W. 18th st., N. Y. Send 
for description. 


St. John Improved Self-adjusting Cylinder Pack- 
ing, for mcarine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 


Wanted—Numbers 1, 2 and 4 of volume IV., 1881; 
must be in excellent condition for binding, if soiled 
we cannot use them; for copies described as above 
we will pay 25c. each, and prefer to have the whole 
three if possible. Parties favoring us will kindly 
write name and address on wrapper. AM. Ma- 
CHINIST Publishing Co., 96 Fulton street, N. Y. 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. i 


‘Indicator Practice and Steam Engine mace nocong ol 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2, 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 




















W. F. Wells will erect a foundry at Little Ferry, 
N. J. 

t. J. Bennell will build an emery factory at Bain- 
bridge, N. Y. 

The Gould Mfg. Co. intend to build a foundry at 
Seneca Falls, N. Y. 

Covington, Ky., and Salisbury, N. C., will build 
water-works. 

Cuppett & Webb, of Portsmouth, Ohio, will erect 
a new saw-mill. : 

The Bridge Beach Mfg. Co., St. Louis, Mo., will 
build an iron foundry. 

John E. Burton is building machine shop and 
foundry at Henley, N. J. 

Knowlton & Kelley, machinists at Troy, N. Y., 
are building a new shop. 

The Barnard & Leas Mfg. Co., Moline, IIl., will 
enlarge their foundry. 

A furniture factory is to be built by A. G. Myers 
at Sutton, W. Va. 

The Bath (Me.) Iron Works are to build an exten- 
sion to their works. 

The Standard Foundry Co., East St. Louis, will 
build a large foundry. 

The Jarecki Mfg. Co., is to build a foundry which 
will be the largest in Erie, Pa. 

R. C Snowden, Elizabeth, Pa., will build a metal 
shingle factory at McKéesport, Pa. 

The National Wire Mattress Company will build 
a@ manufactory at New Britain, Conn. 

The Mechanic’s Mills, Fall River, Mass., propose 
to put in new boilers and another engine. 

Bleam Brothers, Pomeroy, Iowa, are about to 
build an addition to their steam mill. 

Ruffner Bros., Charleston, W. Va., will build a 
$100,000 hotel, also an engine and boiler room. 

The new bridge across the Chicago (IIL) river 
will be built by the Chicago Forge & Bolt Co. 

Money is being subscribed in Newark, N. J., for 





The L. C. Richards Hardware Co., Winsted, 
Conn., intend to build a new factory 150 feet long. 


The Everett Mills, Lawrence, Mass., are putting 
in foundations for an addition to their picker house. 


An ultramarine factory is to be built at Newark, 
N. J., by Helles & Merz, 55 Maiden Lane, N.Y. City. 


It is expected that the Iowa Barb Wire Works, 
South Easton, Iowa, will be removed to Allentown, 
Pa. 

The Union Iron Company, Selma, Ohio, will erect 
a new machine shop, also a pattern shop and foun- 
dry. 

I. & F. Mentzer, Franktown, Pa., contemplate the 
remodeling of their mill and putting in the roller 
process. 


Richard Walter will build a two-story brick fac- 
tory, 42x100 feet, on 166th street, east of Railroad 
avenue, N. Y. City. 

A new brick wire shop is to be erected for the Na- 
tional Mfg. Co., on School, corner of Union street, 
Worcester, Mass. 

The New York Architectural Terra-Cotta Co. will 
rebuild their factory, recently destroyed by fire, 
at Long Island. 


A new millisto be built by the Hockanum Co., 
Rockville, Conn., on the site of the present mill, 
which is to be removed. 


The Shipman Engine Co., Pearl and High streets, 
Boston, are increasing their facilities for manufac- 
turing one horse-power engines. 


Nathaniel E. Taft, North Oxford, Mass., intends 
to fill with machinery a mill in Oxford, and to 
manufacture fancy cassimeres therein. 


A large skating rink and machine shop at Ken- 
nebunkport, Me., is to be utilized by the Wilson 
Mfg. Co. for making their patent patch and leak 
stopper. 


B.S. Freeman & Co., Attleboro, R. I., will rebuild 
their factory recently destroyed by fire. The build- 
ing was occupied by several manufacturing jew- 
elers. 


The Northwestern and the Wisconsin Malleable 
Tron Companies, Milwaukee, Wis., are enlarging 
their works by the addition of new buildings and 
machinery. 


The Nair Linoleum Mfg. Co., with a capital of 
$300,000, has been organized, and has filed articles 
of incorporation in the Clerk’s office of Hudson 
county, N. J. The company will at once erect sev- 
eral immense buildings in Harrison. 


L. L. Whitney will build a new brick mill, with 
engine and boiler house, in Millbury, Mass. It has 
already been leased by the Stonemetz Printers’ 
Machinery Co., of Erie, Pa., who expect to begin 
business in two months, and to employ 150 men. 


The Marinette (Wis.) Iron Works Company are 
building an addition of 70x120 feet to their machine 
shop. They have also just completed a thoroughly 
fire-proof pattern warehouse of brick and stone 
with iron roof, 120x30, and are employing 175 men 
and working day and night.—American Manufac- 
turer. 


The business men of Ionia, Mich., held a meet- 
ing Tuesday and determined to boom the place as 
a manufacturing town. Committees were ap- 
pointed to feel the popular pulse and find what 
inducements would be offered to manufacturers to 
locate there.—Grand Rapids Telegram-Herald. 


The citizens of Maple Rapids, Mich., will help 
Eli Jones rebuild his mill, and are contributing 
liberally tothat end. That is the “wild western 
style.” In some older localities the people would 
content themselves with pitying Mr. Jones, and 
wondering what he would do to get started again. 


Thomas D. West writes us from Lockport, N. Y: 
‘Tam here to start up and perfect processes for 
the production of aluminum, bronze, brass, silver, 
and silicon castings at the Cowles Electric Smelt- 
ing and Aluminum Co.’s works. The industry isa 
new one for this country. The castings it is in- 
tended to make will weigh from one ounce up to 
guns which will rival Krupp’s. The company 
has stock to the value of one million dollars, their 
plant is a fine one, and means will be used un- 
sparingly to make the business a success. The 
time fixed for starting is the 18th of August.” 


A pamphlet on the Mitis process of producing 
wrought iron and steel castings, by W. F. Durfee, 
general Manager of the U. 8. Mitis Co., 26 Broad- 
way, N. Y., has recently been issued. It is made 
up of extracts from papers read before the Amer- 
ican Institute of Mining Engineers, and the British 
Iron and Steel Institute; also reports of Charles 
E. Cowper and E. A. Cowper, late president of the 
Institution of Mechanical Engineers of London. 
The process and results are clearly explained 
without the trouble of reading at great length. 
The pamphlet will be mailed to those interested 
upon application. 


The L. B. Flanders Machine Works (Pedrick & 
Ayer), of Philadelphia, write us: ‘ We recently 
shipped to the Hope Iron Works, Atlanta, Ga., an 
equipment of portable boring machinery for re- 
boring cylinders and Corliss valves in their present 
positions, and one of our ‘*Gyp” engines for run- 
ning the same. We are building a fine line of this 
portable boring machinery for same purpose for 
Warner & Hough Machine Co., St. Paul, Minn., to- 
gether with “Gyp” engine, a wrist-pin machine, 
and one of our new cylinder boring machines for 
shop work. We are very busy indeed, having 
many orders on our books for special tools for rail- 
way repair shops. There has been for months 





the purpose of starting a co-operative brewery. 


past a growing demand for these portable tools, 


“The Story of the Murphy Varnishes,” is the 
name of a handsomely-printed and gilt-edged 
pamphlet with a “buried bronze” stiff cover 
lately issued by the Murphy Varnish Co., and for 


| which we are indebted to A. B. Garner, 227 Broad- 


way, N. Y., the company’s resident manager in this 
city. The book tellsin 24 pages what ‘ Professor 
Deering ” and his class of students learned about 
varnish-making in a day’s visit to a railroad car 
shop and to the company’s works at Newark, N. J. 
The narrative and asides, which we believe are 
from the pen of the well-known writer, W. A. 
Croffut, are cleverly told, while the more substan- 
tial portions, filled in by the practical men of the 
company’s works, are as full of information as of 
general interest, to mechanics and others who have 
occasion to use or desire to be posted about var 
nishes. 


Among the recent sales of the National Feed- 
Water Heater manufactured by the National Pipe 
Binding Co., at New Haven, Conn., are the follow- 
ing: 100-horse to Kankakee, IIl.; 100-horse to J 
M. Williams, Gibsonville, N. C.; 100-horse to Salem, 
Mass.; 200-horse to Morgan Envelope Works,Spring- 
field, Mass.; 200-horse to P. & F. Corbin, New Brit- 
ain, Conn.; 200-horse to Randolph & Clowes, Water- 
bury, Conn.; 150-horse to Poughkeepsie Electric 
Light Station; 100-horse to A. Clarkson, Fall River, 
Mass.; 30-horse to Brush Hill Iron Works, Philadel- 
phia, Pa.; 100-horse to Scaborad Mfg. Co., Mobile, 
Ala.; 150-horse to Household Sewing Machine Co., 
Providence, R. I.; 100-horse to Glasgo Yarn Mills 
Co., Jewett City, Conn.; 150-horse to F. Crankso, 
Moosup, Conn.; 80-horse to Geo. A. Lowe, Salt Lake 
City, Utah ; 300-horse to Atlantic City Electric Light 
Co., N. J.; 80-horse to Middletown Electric Light © 
Co., Conn.; 60-horse to Bunnell & Co., Dayton, O.; 
100-horse to G. F. Hall, New York; 200-horse to E. 
Miller & Co., Meriden, Conn.; 100-horse to A. B. 
Reik, Copenhagen, Denmark. 


The Ottumwa Iron Works, Ottumwa, Iowa, write 
us: “At a meeting called July 23, at Ottumwa, Ta., 
an organization was perfected and officers elected, 
with a capital of $1,000,000, to build a railroad 
under the name of the Ottumwa and North 
ern, from this point north about sixteen miles 
to a connection in Mahaska county with the Iowa 
Central and the Chicago & Northwestern Railroad, 
and thence northerly, which will be used by these 
roads for an entrance into this city, though the for- 
mer already runs trains over the C. R. I. & P., but 
desire an independent line. It is the expectation 
to begin operations at once, and, as these roads 
have signified their intention of making this city a 
point on their lines in the near future, it 1s prob- 
able that through trains will be running over both 
roads this fall. This line will open an extensive 
coal field in this county at present undeveloped, 
adding to our already cheap fuel, which is deliv- 
ered for manufacturing purposes at fifty cents per 
ton at our mills, and will, in addition to the rail- 
roads now running here, give us direct communica- 
tion over nearly all of the trunk lines of the West, 
among which are numbered the C. B. & Q., C. M. & 
St. P., Wabash, St. L. & P., C. R. I. & P., Iowa Cen- 
tral, Ottumwa & Kirkville, making, in connection 
with the C. & N. M., seven important lines; and, in 
view of these facilities, our cheap fuel and our 
water power (upon which extensive improvements 
are now being made), we can offer superior advan- 
tages to parties seeking a location.” 


The Watts-Campbell Co., Newark, N. J., are re- 
markably busy on orders for steam engines. They 
are delivering the sewage pumping engines for the 
city of Newark, although the buildings and founda- 
tion are not yet ready for their erection. These 
engines consist of two paira, steam cylinders, 20'’x 
36’’; water cylinders, 36’’x36"’; piston rods connect- 
ing to pumps through back heads. We noticed 
under construction a pair of tandem compound 
engines of 700 horse-power, for the Marshall 
Thread Co., East Newark; a pair tandem com- 
pound, 400 horse-power, for the Mechanics’ Mills, 
Fall River, Mass.; one same size as above for Coe 
Brass Mfg. Co., Torrington, Conn.; one pair con- 
densing engines, 800 horse-power, for the Clark 
Thread Co., of Newark ; one pair, 400 horse-power, 
for Wm. Strange & Co.’s silk mill, Paterson, N. J.; 
one 150 horse-power for Paterson Electric Light 
Co.; one 250 horse-power for Sterne Bros., New 
York; one 250 horse-power for Newark City Silk 
Mills, to be used at Bethlehem, Pa.; one pair 100 
horse-power for New York Life Insurance Co., to 
be used for electric lighting; one 150 horse-power 
for P. M. Wilson, New York; one 150 horse-power 
for —— Maxams, New York; one 100 horse-power 
for Fox Changeable Button Co., Astoria, N. Y.; one 
50 horse-power for the New York World, to be 
placed in their Brooklyn building; one 200 horse- 
power for N. Y. Central Sleeping Car Co., Buffalo, 
N. Y.; one 200 horse-power for Decker Bros., New 
York; one 200 horse-power for Electrical Accumu- 
lator Co., Newark; one 60 horse-power for N. Y 
Architectural Terra-Cotta VUo., L. I; one 60 horse- 
power for Henry Grant, Philadelphia ; one 60 horse- 
power for P. J. Collier, New York; one 50 horse- 
power for John Mehl & Co., Jersey City Heights 
one 60 horse-power for Hanley & Hoopes, New 
York, besides several others not noted. They have 
just constructed for one of their engines recently 
delivered a belt fly-wheel 26 feet diameter, 914 feet 
face, turned crowning for four driving belts. We 
were told that this wheel was turned in 141 hours 
on their vertical pulley lathe, which is their own 
manufacture. We also noticed under a construc- 
tion a 26-foot wheel with a 63¢-foot face. Altogether 
it looks asif thiscompany would be obliged to make 
considerable further additions to their works to 





avoid working so much overtime, 
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Machinists’ Supplies and Iron. 


NEw YORK, Aug. 5, 1886. 

There is no noticeable change in the supply busi- 
ness or in manufacture. 

Iron- Business is only transacted in moderate 
proportions in American Pig. The best brands are 
held firm at quoted prices, and offerings are small. 
Standard brands are quoted at: No. 1 X Foundry, 
$18 to $18.50; No. 2, $17 to $17.50; Grey Forge is 
held at $16 to $16.50. 

Scotch Pig—The demand for Scotch brands con- 
tinues light, and prices remain unchanged. We 
quote Coltness, $20 ; Glengarnock, $19; Gartsherrie, 
$19.50; Summerlee, $19.50; Eglinton $17.50 to $18; 
Langloan, $19.50; Dalmellington, $18.50. 

Lead—4.75c. 

Antiimony—Hallett’s, 8c.; Cookson’s, 9c. 

Copper—10c. 

Spelter—Refined, 5%c. to 6c. 

Tin—Banca, 221/c.; Straiis and Malacca, 21.60c. 


*WAN TED: 


Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wednesday morning 
Jor the ensuing week’s issue. 
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Wanted—Situation as planer hand ; 20 years’ ex- 
perience. Address P. 8., AM. MACHINIST. 


Wanted--Situation as journeyman moulder on gen- 
eral jobbing work; best of references. Address 
E. D. G., AM. MACHINIST. 


Wanted—A mechanical engineer and draftsman, 
experienced in designing and construction. * Ad- 
dress, with reference, Williamson Bros., York* and 
Richmond sts., Philadelphia, Pa. 

An experienced draftsman on steam engines and 
general machinery would like to change position. 
Y. X., AM. MACHINIST. 

A thorough machinist and draftsman desires to 
take position in machine works where a right-hand 
man is required. B., AM. MACHINIST. 

Wanted—By practical mechanic, position as fore- 
man; 15 years experience as manager; strictly tem- 
perate and industrious. Address O. M., AM. MACH. 


Traveling salesmen handling engineers’ and mill 
supplies, can make desirable arrangements to sell 
“Eureka” packing. Special pocket-book of samples 
furnished. Hine & Robertson, 12 Cortlandt st., N.Y. 


Draftsman and inventor of responsible capabil- 
ity is open for engagement: thorough experience 
on steam engines; successful as inventor. <A. F. 
logelquist. 367 Broad street, Newark, N. J. 


Wanted—Situation as foreman of machine shop, 
by an experienced man: had large experience in 
building automatic engines, etc.; age, 32; first-class 
references. Address ** Automatic,’ AM. MACHINIST. 


Wanted-——Foreman in a small hardware factory: 
one who thoroughly understands the manufacturing 
of small tools. Address, stating age, experience 
and wages expected, Hardware, AM. MACHINIST. 


Wanted—A good opening is offered a smart young 
Polytechnic graduate, with $2,000 to $5,000, for part- 
nership with old engineer in engineering office and 
manufacturing combined in vicinity of N. Y. Ad- 
dress Practice, AM. MACHINIST. 

Wanted—Traveling salesmen selling to steam 
users, machinery and mill et houses and the 
hardware trade, to write for my terms and commis- 
sion on some fast-selling articles. Address J. L. K., 
AM. MACHINIST. 


Wanted—Situation as foreman of boiler shop; 
understand marine, loco., stationary and furnace 
work; know how to work men and tools up to their 
full capacity ; can make drawings and estimates; 
first-class references as to ability in above position. 
Address Jay, AM. MACHINIST. 


Wanted—Situation as superintendent or manager 
by a practical machinist, with several years’ ex- 
perience as foreman in the manufacture of gas, 
kerosene, and electrical supplies; competent to 
make designs and estimates, and thoroughly posted 
in the use of all modern machinery for working 
metal. Address J. X. R., AM. MACHINIST. 





i. MISCELLANEOUS WANYS 5} 


Advertisements will be inserted under this head at 
85 cents per line, each insertion. 


Crescent Boiler Compound has been used 40 years 
and still the best.Crescent Mfg. Co., Cleveland, Ohio. 

The Cyclone Steam Flue ps is king, and has 
no rival. Crescent Mfg. Co., Cleveland, Ohio. 

Steel stamps, stencils, burning brands,and brass 
checks. T. M. Parker, Hartford, Conn. 

Light mach’y of all kinds built at short notice. 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

For Sale—A 7’ swing face-plate lathe ; low price. 
J. A. Stowell, Leominster, Mass. 

Send for estimates of high-speed compound en- 
ginss for stationary and marine service. Crist En- 
gine Works, 140 Baxter street, N. Y. 

John Lamberty, mfr. telegraph and electrical in- 
struments, experimental machs, models; fine gear 
cutting a specialty. 35S. 5th st., Br’kl’n, E.D., N.Y. 

Special tools and machines for mfg. designed and 
built to order; mechanical and veatent Office draw- 
ings. Weston & Smith, Syracuse, N. Y. 

To Rent—Desirable space, 8x10, in light, well- 
fitted office; heart of machinery trade; $12 per 
month. Hine & Robertson, 12 Cortlandt st., N. Y. 


4 MISCELLANEOUS WANTS. sy. | 


Advertisements will be inserted under this head at 
35 cents per hee each insertion. 


For Sale—A well established ioeuiiey and ma- 
chine shop, including lots, buildings, machinery, 
patterns, and stock on hand, situated in Logan, 
Hocking Co., Ohio; will sell on easy and satisfac- 
tory terms; reason for selling—old age and ill 
health. Apply to R. Belt, Logan, Ohio. 

Wanted—A second-hand engine lathe, of Bridge- 
port Tool Co.’s or equally good make, 8’ or 10’ 
swing, 5’ or 6’ bed, hollow spindle, with 6’ univer- 
sal chuck ; want above in good condition, and for 
which we will pay a reason: able price. The John 
T. Noye Mfg. Co., Buffalo, N. 

M. Martin, manufactures, 'P. O. Box 285, New 
Brunswick, N. J., will contract for the manufacture 
of articles in brass and other metals (stamped or 
turned), and dies and tools for making same; also 
patent novelties, electrical inventions, special ma- 
chinery castings, etc.; estimates cheerfully given. 

Alfred Dolge (Felt. Dept.), Dolgeville, N. Y., 
writes to T. RK. Almond, 83 and 8 Washington st., 
Brookiyn,N. Y. ‘“*Your Almond Couplings are doing 
splendid work. 1 have used two for months, to the 
satisfaction of every one in my mills. Am putting, 
up the third one now, and certainly give them the 
preference over beveled gears.’ 
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THE DEANE STEAM PUMP C0, HOLYOKE, MASS, 
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Po PRAT 
50 Per Cent of 
time and labor saved 
by using this solid, strong, 
durable, quick-working Vise. 
Has the Improved taper pipe, and 
other attachments. Sold by the 
trade. Send for circular, 
MELVIN STEPHENS, Prop’r. 
Office, 41 Dey Street, New York, 
ye C YOUNG & co Worcester, Mass. 
® ° sg Manufacturers of 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 


J. WENDELL COLE, M. E. 


Manager of Pennsylvania 
Southern wake regions and the 
rihwest for 
DE TROT. EMERY WHEEL (0. 
Address, Box 84, Columbus, O., or 
P. O. Box 152 Chicago. 














Hart’s Corundum-Emery Wheels. 
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93 Liberty St. 
NEW YORK. 


| 44 Washington St+ : 
BOSTON. 





om 


FOR SALE AT A BARGAIN. 


A well established and good paying machine shop 
and foundry, including buildings, lots, machinery 
and stock, situated in Lez adville, Col. The busi- 
ness will be carried on until sold, thus at once 
giving a profitable trade to the puchaser. Address, 

A. FALKENAU, 
Dare of Dickson Mfg. Co., 
Seranton, Pa, 
Only reason for selling, ill health. 





EMERY WHEEL TOOL CRINDER. 


SPRINGFIELD 


GLUE and EMERY 
Wheel 
C0. 







TEN 
SIZES. 


Guaran- 





teed Satis 
factory. Spring- 
field, 
PO LAREN MASS. 
WRITE Ba 
FOR | = 
Illustrated Circular. ~ ae 
oo st 
ee Sime 
Pa 
Patented aa y 
a= 
Sept. 25, Zz 2 
1883. ne 
| 
SEBASTIAN, 


MAY & COMPANY °’S 
Improved Screw Cutting 


Foot or Power Lathes 





Catalogue of Lathes, Drill 
s and Machinists’ 
and Supplies mailed on appli- 


cation. Lathes on Trial. 
167 W. Second St., Cincinnati, 0. 





Tools | 


ED wah 


9 sae eS SS 





FIRE AND WATER-PROOF BUILDING FELT, 
FIRE-PROOF PAINTS, STEAM PACKINGS, BOILER 
COVERINGS, ETC. 

Samples and descriptive Price List free by mail. 
H. W. JOHNS M’F’G. CO., 87 MAIDEN LANE, N. Y, 
CHICAGO—PHILADELPHIA—LONDON. 


Almond Drill Chuck 


Sold at all Machinists’ 
Supply Stores, 


T.R. ALMOND, 


83 & 85 Washington St., 
Brooklyn, N, Y. 


COOK E & CJO.. DEALERS 


Machinery and Supplies, 
22 CORTLANDT ST., NEW YORK. 


The Waters 
Perfect Governor. 


2 Having Adjustable 

Speed, Automatic 
Safety Stop, Sawyer’s 
Lever, and Solid Com- 
position Valves and 











Seats. Also, 
SUPPLIES 
For Machinists, Rail- 





ways, Mills, Mines, Etc. 


Please send for cir- 
cular and state that you 
saw the advertisement 1D 
this paper. 




















Positive feeds, no friction. 
Spindles entirely independent, can be mov 


Spindles not round, but of such 


Boring and Turning Mills 


MADE BY 


BETTS MACHINE C0. 
WIL. MINGTON, DEL, 


NOTE THE FOLLOWING ADVANTACES. 


ed simul- 
taneously in opposite directions with different 
grades of feed. 

shape as Will allow 


ready adjustment for wear. 


Great range of feed and abundance of power 
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AMERICAN MACHINIST 


NICHOLSON FILE Co., - 


SOLE MANUFACTURERS OF 


FILES AN 


HAVING THE IN 


D RASPS 


CREMENT CUT. 


Also, FILERS’ TOOLS AND SPECIALTIES. 


“6 Nic 
Surface File 


Manufactory and Office at 


holson File Co.’s Files and Rasps, ** Double Ender ’’ Saw Files, ‘* Slim Saw Files, 
+s Racer ’? Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
olders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steeis, 


PROVIDENCE, R.I., U. S.A. 





THE HANCOCK INSPIRATOR. 





THE 


STANDARD 





BOILER FEEDER 


FOR ALL CLASSES OF BOILERS. 





OVER 


THE HAN 





75,000 IN USE. 


Send for Circulars and Price Lists. 


COCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 








AUTOMA 
RE-STA 


“Invaluable 
Stationary Boile 
very difficult t« 
SEND FOR CA 


Sol 





92 & 


TIC 


RTING INJECT OR 


for use in Traction, Farm, Portable Marine and 
rs of all kinds. No handles required. Water supply 
» break. Capability of restarting automatically, 


immediately after interruption to feed from any cause.” 


TALOCUE. 


‘RELIABLE AND CHEAP. 


e Manufacturers in the United States & Canada, 


NaTHAN Manuracturine Co. 


94 LIBERTY ST., NEW YORK. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


24 and 26 West Street, Cleveland, 0. 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





ROOTS’ 
Force Blast Rotary Blower 


FOR 


SMITH SHOPS, PNEUMATIC 
S,; VENTILATION, ETC. 


FOUNDRIES 
TUBE 





BLAST 
PERFECTLY BALANCED, 


Best Mechanical Construction. 


P.H.&F.M, ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


\STINVNSEND, Gen. Ag 99 Cortlandt St. 
CWUKE & C0,, Selling Acts, NEW YORE, 


In Writing, Please Mention This Paper. 


BOOKS FOR MECHANICS. 


FitzGERALD's Boston Macuinist. 18mo, cloth.$ 75 
“HORDAL’S LETTERS TO MECHANICS,&C, 12mo. 2 I 
THURSTON’S MATERIALS OF CONSTRUCTION. 8vo. 5 00 
THURSTON’s FRICTION IN MACHINERY. 8VO..... 





3 00 


West’s Founpry Practice. 12mo, plates..... 2 50 
West’s MouLDER’s TEXT Book. 12mo,plates.. 2 50 


5 00 


v 


2 00 
1 00 


— ‘ORD's PRACTICAL MECHANISM. 8VO 
VRINKLES AND RECIPES FOR MECHANICS AND 
TUMOURS Mt ees sii AR NN aS 
GRIMSHAW’s ArT OF Saw Fitna, 18mo, plates. 






HoLiy’s Ant of Saw Fining. 18mo, plates....  %5 
BALDWIN’s STEAM HEATING FOR BUILDINGS .... 2 50 
CROMWELL’s TOOTHED GEARING, &C. 12mo.... 2 00 
CROMWELL’s BELTS AND PULLEYS. 12mo...... 2 00 
SINCLAIR’s LOCOMOTIVE ENGINE RUNNING. 12mo 2 00 
l'HURSTON’S STATIONARY STEAM ENGINES. 12m0 1 50 
GRIMSHAW’s STEAM ENGINE CATECHISM.....-.-- 1 00 


JOHN WILEY & SONS, 15 Astor Place, N. Y. 


CATALOGUES AND CIRCULARS GRATIS. 


‘Joshua Rose’s Great Treatise on Steam 
Engines, 


Just PUBLISHED. 


Modern Steam Engines. 


| An elementary treatise upon the Steam Engine, 
written in plain language, for use in the workshop 
as well as in the drawing-office; giving full explana- 
tions of the construction of modern Steam Engines, 
including diagrams showing their actual operation, 
together with complete but simple explanations of 
the operations of various kinds of valves, valve 
motions, link motions, ete.. thereby enabling the 
ordinary engineer to clearly understand the prin- 
ciples involved in their construction and use, and 
to plot out their movements upon the drawing- 
board. By Joshua Rose. M.E., author of **‘ The 
Complete Practical Machinist.’ Illustrated by 422 

| engravings. In one volume quarto, 320 pages. Price, 

| $6.00, sree of postaye to any address in the world. 

| ge An illustrated circular, 8 pages, Ato, giving the 

| 


contents of this remarkable book, will be sent free to any 
one who wil furnish his address. 
OTHER BOOKS BY THE SAME 
| The Complete Practical Machinist ;—embracing 
| Lathe Work, Vise Work, Drills and Drilling, Taps 
and Dies, Hardening and Tempering, The Making 
and Use of Tools, Tool Grinding, Marking Out 
Work, etc. Illustrated by 356 engravings. 14th 
edition, thoroughly revised and in great part re- 
written. 12mo. $2 50. 

Mechanical Drawing Self-taught :—comprising In- 
structions in the Selection and Preparationof Draw- 
ing Instruments. Elementary Instruction in Prac- 
tical Mechanical Drawing, together with Examples 
in Simple Geometry and Elementary Mechanism, 
including Screw Threads.Gear Wheels, Mechanical 
Motions, Engines and Boilers. Illustrated by 3830 
engravings. 8vo. $4 00. 

The SlideValve Practically Evplained ;—embracing 
Simple and Complete Demonstrations of the Opera- 
tion of each Element in the Slide Valve Movement. 
and Illustrating the Effects of Variations in their 
Proportions, by Examples carefully selected from 
the most recent and successful practice. Illustra- 
ted by 35 engravings. 12mo. $1.00, 

ge The above or any of our books sent by mail. fre 
of postage, ut the publication prices, to any address 
in the world. 

te Cur Descriptive Cataloaue of Practical and 
Scientific Books, 9% pages, 8vo, and our other Catalogues 


AUTHOR, 





and Circulars, the whole covering all of the Branches, 
Science Applied tothe Arts, sent free and free of 
postage to any one in any part of the world who wilt 
Surnish his address. 
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For Hand and Power, 
6’, 8’ and 10” Stroke, 


Adapted to all Classes of Work 
to their capacity. 


CIRCULARS FURNISHED. 


BOYNTON & PLUMMER, 


Worcester, Mass, 





HENRY CAREY BAIRD & CO., 





INDUSTRIAL PUBLISHERS, BooKkSELLERS & IMPORTERS 
810 Walnut St., Phila., Pa., U.S.A. 
SCHOOL OF ENCINEERINCG. 

: : Terre Haute, 

SE Polytechnic Institute “raitav'e 

$26,000 income from endowment. Mechanical, Civil and Elec 

trical Engineering Drawing and Chemistry. Manufacturing 


a ONES 
Fr 0 Indiana, 
Shops. Send for Catalogue. Address €, A. WALDO, Vice-Prest. 









SDUCED PR 


R 





IcE LIsT 








11 
COUNT’S LATHE DOGS. 








MEET on” REDUCED PRICES OF 
XG =3> LE COUNT’S MALLEABLE 
/ g6- IRON LATHE DOG. 
SOs No. INCH, PRICE. No. INCH. PRICE. 
= wae More 86....$0.30 8. ..2 ....$1.00 
; Sm «02 ....3.... .80 Small set of 8,4.05 
ok} Ge ae ee at el * Ripe 
SOUTH 8 g Sa ai... @ W...8.... £0 
C. W. NORWALK, 222% 5....1%4.... 60 11....34%.... 1.40 
LE CO peo 6....1%.... 60 12....4 .... 1.60 
COUNT. cT. ESS 711111840111 “90 FullSet of 12,10.00 





HE DUPLEX INJECTOR 


THE BEST BOILER 

FEEDER KNOWN. 
rerp Not liable to get out of | 
(} al order. Will lift water 25 
tt feet. Always delivers 






2 2 E water hot to the boiler. | 
* RD sa Will start when it_is hot. | 
| +8 Will feed water through | 
6 = a heater. Manufactured 

= = and for sale by 

2 3 Detroit, Micn, 





—IMPROVED— 


DUPLEX STEAM PUMPS, 


ADAPTED FOR ALL PURPOSES. POSITIVE IN ACTION, 


1 ALLE, mse 






109 Liberty St., 


NEW YORK, 


for 





ENGINEERING DEPARTMENT, 
VANDERBILT UNIVERSITY, NASHVILLE, TENN. 


Thorough instruction in distinct courses of Civil. 
Mechanical and Mining Engineering (Annual Tuition 
$65), and in Manual Technology (Tuition Free.) 
Full Faculty, extensive equipments and facilities in 
Fraughting-rooms, laboratories, shops and field- 
dractice, Entrance Examinations Sept. 14, 15 & 16. 
por circulars address, WILS WILLIAMS, Bursar. 


UNION STONE COMPANY, 
38 & 40 Hawley St., Boston, Mass. 


EMERY-WHEEL 
GRINDING 
MACHINERY, 
EMERY WHEELS 
AND TOOLS. 
















MACHINERY 
FOR 
POLISHING, 
WHEELS, POL- 
ISHING BELTS, 
AND 
POLISHING 
BUFFS, AND 
ALL SUPPLIES 
PERTAINING 
THERETO. 


ELECTRO- 
PLATERS’ 





SHEPARD’S NEW $60 














g SCREW-CUTTING FOOT LATHE 

a —o— 

B AeNlaste Foot and Power Lathes, Drill 

o naa Presses,Scroll-saw Attachments, 

g | ig < Chucks, Mandrels, Twist Drills, 

2 m, if ( Dogs, Calipers, etc. 

olf Aa Lathes on trial, Lathes on 

3 aS payment. 

3 } Na’ \ Send for catalogue of Outfits 

S _fheb= a for Amateurs or Artisans. 

ee —o—— 

Address, H.L. SHEPARD, Agent, 184 E.Second St., Cincinnati, 0. 


SUPPLIES. 





waa MONT: 


| B. GRINDING MACHINE. 
| 1’ Shaft. Takes Wheels to 14’ diameter. 

| Countershaft with hangers or in machine. Is 
| Specially adapted to light work in machine shop, 
| tool grinding, etc. 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 


PROVIDENCE. BR. L 








WHY THIS IS 


For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 






More Efficient, 
e 


Prices, and hundreds of A-1 Testimonials. 


PULSOMETER STEAM 


NEW PULSOMETER, 


Fi, THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 
Simple, Durable, and more Economical 
xpenses and repairs, than any other 
Call or write for our new 96 page re Serene Book containing Full Particulars, Reduced Net 
ailed Free, 


PUT HERE! 





PRICES LOWER THAN ANY OTHER. 


both as to runnin 
Steam’Pump. e 


PUMP CO., 83 JOHN STREET, N. Y. 

















HALL 


DUPLEX PISTON PUMP 


Ss, 
Durable, 
Efficient. 


HALL STEAM PUMP C0., 


91 LIBERTY ST., NEW YORK. 





FAY & SCOTT, "me" 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines,” 
Milling Machines, Planer Centers, Etc, 


SEND FOR CATALOCUE. 


(TEWAR 


dj i\\ 
\} 








TVET 
7 


Tu 


























For ROOFS OF ALL DESCRIPTIONS, steep or flat, 
can be applied by ordinary workmen having no previous 
experience. Sendfor Samples and Illustrated Pamph- 


let. Address 
W. H. STEWART, 


Cortlandt Street. New York. 


74 
IRON-FIBRE PAINT, for Roofs and Factory and 


Farm Buildings. 
WORKS popes | 


W i? . SPECIALTY. 


Cor ems? POND ENGINEERING CO, **toute. 





Solicited. 


ECONOMIC PATENT BOILER FEED PUMP 


Manufactured by 
1.B. DAVIS & SON, 
Kartford, Conn. 


The only Double-Act- 








ing Geared Pump. 

It is compact and 
Systematic in design 
and Economical in its 
operation. AlLits parts 
are arranged for dura- 
bility. 


BEN. F, KELLEY, Agent, 
91 Liberty St., New York. 
Philadelphia OMee, 
JAMES BERRYMAN, 
125 N. Fourth St. 





Buffalo Cupola & Forge Blowers. 


Warranted su- 
perior to any 
other make. 

All sizes ang 
styles of every 
class of work. 


BUFFALO 
FORGE C0. 
Buffalo, N, Y. 


Send for Cata- 
logue and prices 


















Worthington 
Independent 
Condenser. 


Efficient, Safo ; and Inexpensive. 
HENRY 2. WORTHINGTON. 


New York, Boston, 
Chicago, St. Louis, 
San Francisco. 





published, 





Circular just 






















































AMAR ITOAN 














33 A VALUABLE BOOK for EVERY 


i EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers ot 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 30 Cortlandt St.. NEW YORK, 


OOMS NEW WATER-TUBE STEAM BOILE 


SAFE! ECONOMICAL! DURABLE 











For ILLUSTRATED CATALOGUE of NEW BOILER, Address 


BENDROTH & ROOT MARNUFG. CO. 


—28 CLIFF STREET, NEW YORK.— 





MAIN OFFICE, 
™ g New Brunswick, 
=. = J : 
————_OUR: 


iyymm-— 
W 
ARE 


UNSURPASSED 


SAFETY, 
ECONOMY ano 
DURABILITY. 


BRANCHES: 
49 NORTH 7th ST., Philadelphia. 
86 CORTLANDT ST., New York. 
60 OLIVER ST., - Boston, 





BRIDGEPORT BOILER (©.SEE THE IMPROVEMENTS IN STEAM 
BOILERS, BOILER FRONTS, 

Assan BOILER FURNACES, AND 
O\ FEED WATER HEATERS 
Z\ MADE AT THESE WORKS 
=| BEFORE BUYING.STEAM 
PLANT. SEND FOR HISTO- 
RIES OF STEAM BOILERS 
AND FFED WATER HEATERS 
(FREE) QN MENTIONING THIS 


M. LOWE, 














BUILDER OF 


Henry Warden, 


GERMANTOWN JUNC., PHILADELPHIA. 
Successor to WARDEN & MITCHELL. 


_ BOILERS, | 
GAS HOLDERS, | 

GAS | 
GENERATORS, | 


TANKS, 
STILLS, 
BRIDGES, 
Etc., Ete. 





Hydraulic Riveting Plant and Full Facilities. 








SHEET aera | 

PUNCHES. | (== 
| FORGED sri = 
| SCRE 


PU CHES, | 
ROLLER _TYFE EXPANDERS. 2 
—— MANUFACTURD BY —— 


A. L. HENDERE , wee SCREW PUNCH 


QHERT METAL PUNCHT 
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Use prey JENKINS STANDARD PACKING j in th 
| worst joint you have, and if. after following direc. 
tions, it is not what we claim, WE WILL REFUND TH 
"Our * Trade Mark” i d 

ur ‘‘ Trade Mark” is stamped on every 
— genuine unless so stamped. 2 Send for Pent 


JSENELIN Ss BROS., 
71 John Street, N. Y. 79 Kilby Street, Boston. 
13 South Fourth Street, Phila. 





ae @- PA 
An NDARD: - 





J ineida Steam Engine & Foundry Co., Oneida, N. ¥ 


Manufacturers 
of all kinds of 


CHUCKS .. 


SEND 


AND= 





LATHE 


Under Westcott’s Patent. 


eae Little Giant Improved. 
7 yond holds 0 z inch. 


(unatocus, i, 2 fee: 


From 1-4 TO 15,000 lbs. WEIGHT. 


FOR 
True to Pattern, sound, solid, free from blow-holes and of un 
equaled strength. 
Stronger and more durable gad iron forgings in any position or 
for any service whateve 


T E EL 40,000 CRANK SHAFTS and 30, 000 GEAR WHEELS of this steel 
now running prove this. 
Cross-Heads, Rockers, oa Heads, etc , for Locomotives. 
TEEL CASTINGS of eve ry description, 
Send for Circulars and Prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa, 
NEW AND IMPROVED 16° ENGINE LATRE 
| 
The Mullet Machine Tool Company 


179 WEST PEARL ST., CINCINNATI, OHIO. 


DRILL. 




















SEND for CIRCULARS & PRICKHs, 





ESTABLISHED 1851. 


THE HORTON LATHE CHUCK. 


" 
° 
= 
B! 
= 
e 
a 


Has greater range than any two ratchets made, and at the| 
price of one. Send for circulars. 
VARIETY MACHINE CoO., Warsaw, N. Y. 








\YOHN S.LENG. 


4 Fletcher St NY. 


‘SMOOTH 
INSIDE & our. 











THE E. HORTON & SON C0. 


Canal St., Windsor Locks, Conn., U.S. A. 


Te EW York Sa 


(ourasr, 


(LIMITED.) 


THE CHEAPEST 


| | 10x1 and 10x2 and Best Made Tool 
| CORUNDUM i) Grinder in the 
| WHEELS. om Market. 
; Rallway, 
Machinists, 
Engineers, 
Mill and 
Miners 


SUPPLIES, 


50,52 John St. 











| ~ WEIGHT — 
| 60 lbs. Runs 


NEW HAVEN MANFE. CO. 


New Haven, Conn. 


IRON-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 





Ferracute Machine Co., 
BRIDGETON, N. J., U.S.A. 


PRESSES, DIES 


and all other Sheet-Metal Tools. 


A new line of PUNCHING 
PRESSES just out. 


Send for Catalogue. 


LITTLE GIANT WATER TOOL GRINDER. 








HARRISON’S ADJUSTABLE FLUE-HOLE CUTTER. 


An effective labor-saying tool for the boiler shop. Size No. 1 cuts all size 
holes from 2 to 5 inches inclusive. The cutters proper 
are forged from 5¢-inch round steel, can be renewed 
at trifling cost ; are easily adjusted and firmly held. 


REMINGTON & CO.,, 
WILMINGTON DEL. 


HARLES Mil 
TRAE ERECTA 


5S ANN’ ST. #* NEw Yorx«: 





Manufactured by 





J. C. HOADLEY, 
IVIL AND MECHANICAL ENGINEE 


and Expert in Patent Causes, 
28 STATE STREET, Room 28, BOSTON, MASS. 


SOLER FEED PUMP 


MADE BY 


M. BR. MUCKLE, Jr. & 00. 


DRAWING 
NSTRUMENTS 


CRANK PLANERS| } 


Superior Design & Workmanship, Extra Heavy (1600 lbs.) 
DOWN, ANGULAR AND CROSS-FEED, 


ILLUSTRATED CATALOGUE, 


WM. T. COMSTOCK, 


Send for 72-Page 
t Astor Place, 


« New York 











ao" TO SUIT 
TEAM PLANTS, 
TO PLANE 12x16x15. L TO 300 H. P. 


THE R. A. BELDEN C0., DANBURY,OT. 





Send For CirculaR 





A. J. WILKINSON & CO. 


BOSTON, MASS., 
Makers of the most complete assortment of 


Nice Valiers and Fine Measuring Tools 


TO BE FOUND IN THE WORLD. 
Send for Illustrated Catalogue with Tables, 


IMPROVED 
COVERED SCREW 


Micrometer 


DEFIANCE MAcHINE Works, Defiance, Ohio, April 16, 1886. 
E. A. WALKER, 75 Laurel St., Philadelphia, Fa. 


Dear Srr‘—In answer to your enquiry as to how we now like the 
* Richards Combination Planer and Shaper,’? we must say that we 
are loth to write the truth from fear of appearing extravagant. 
that we could say in its favor would be far less than it deserv ree 
During the three years in which it has been continually in use, } 
has become more and more a favorite with all our mechanics. re 
the time we set it running we have considered it indispensable = 
easy adaptability to a wide range of large work enables it to ta “4 
the place of large and expensive planers, and thus its economy ! 
abundantly proved. Its availability for very fine work also can 





hardly be surpassed. CHARLES SEYMOUR, Supt. 

















Avavst 21, vert 





MORSE ‘Twist DR 


Manufacturers of 





SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK eerlis, 
GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER 


sro ROLLS 


D AND 
s0LID erLL 


PATENT 
PLATE 





ne ~~ M.A. OHINIST 


ILL AND MACHINE COMPANY, New Bedford, Mass, 
Morse Patent sStraight-Lip Increase Twist Drills, 


D.SAUNDERS'’ SONS, 






15 


“Yon kers, N. Y. 
MANUFACTURERS OF 
Pipe Cutting, 


ass rst 


” Steam and Gas Fitters’ Hand Tools. % Taine Martine 


THE PATENT WHEEL PIPE CUTTER shown in the cut combines sim- 


plicity with strength and ligitness. Easily adapted to various sizes of pipe. Rolling 
instead of sliding motion. ‘No loose 
surfaces are of tool steel, hardened. 


oe to become detached and mislaid. All wearing 
ess friction of parts than any other pipe-cutter made, 





THE CUT REP- 


SIZES THAT 
ARE DRIVEN 
BY BELTS. 





but the work of a moment to balance the top roll and lower the hinge housing to take out the 

ai a full circleis bent. The rolls are all made of solid wrought iron, the balance bar being : 

rt or extension of the top roll. There is acast iron bed-plate under the entire machine. To save an) 

shifting ig belts we put in Friction Pulleys, which enable the rolls to be started, stopped or reversed 
<OF*TRON 


DROP FORGINGS sr sren 


BEECHERS PECK, NEW HAVEN: CONN.? 





Grinds Drills 
4% to 15gin. 
inclusive. 










The SPECIAL CLAIMS made 
for this Tool are its 





MP OECKS PAT DROP PRESS. 


BEECHER’ & PECK, ~CONN.! 


ACHINER 
For Reducing and Pointing Wire. 


Especially adapted to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


8. W. GOODYEAR, Waterbury, Ct. 





Simplicity, 
Ease of Operation, 
Low Price. 





ANY ONE CAN USE IT. 


——MANUFACTURED BY—— 


, Warner & Hough Machine Co, 


ST. PAUL, MINN. 


| Tallman & McFadden, 


1025 Market St., Phila, 





Pea dvd & Moore 
111 Liberty St., New York. 


§, ASHTON HAND MFG. CO,, 


Toughkenamon, Chester Co., Pa. 
MAKERS OF FIRST-CLASS 


ENGINE LATHES 


Are now in position to put on the market J 
i4” ENCINE LATHES OF NEW DESICN,| = 


guaranteed to be equal in material, design and = r ja) 
= ——-s 
NGINE + LATHES, 3 HAND. LATHE 


workmanship to the best ever offered. 


CUTTING ¢ 














= 



















PINION 
] 
E NGINE Slide Rests and Planer Centers, 
Il Cut 
Wht, Heda i 





. ul = ss ltalatntatstutulutatiualsdatus 
L. §. STARRETT, 


to5Inches @ 





in 3 
Diameter, ¥ ‘ 





Spur 
ae or = Manufacturer of 
Town$ = 
as ‘FINE TOOLS 


STEEL PINIONS 
To 1 Inch in Diam. 














ATHOL, MASS. 
SEND FOR FULL LIST 


| Nalin hatinlatnlt lahitintinlnt wstutnl 














Send for 








eit, IF YOU ONLY KNEW "0s 


GooD 
| THE . 


ELLIOTT CUTTING OFF TOOL 


I8, 
You would not sleep until you had 
ordered one. 


STERLING ELLIOTT, NEWTON, MASS. 
E.B. STOCKING, ATTY. 


Opp.Pat.Of, Washington,D.C, 


Send sketch for free report as 
to patentability and new 
book on Patents. 


OAN, CHACE & COMPAN 


% pee Washington St., Newark, N.J. | 
BUILDERS OF WATCH AND CLOCK MACHINERY. | 








BAUBR’S PATENT | 
Instantaneous, Self-Adjusting and Self-Gripping } 
PIPE AND BOLT VISE. 


No “kit ’ com- 
plete without 

\ a No.1. 
The ne wl 
ES Jaws 





TPT TP TPT PTT TT TP Ty pT 
Frm | i Wl | 
[te 








are in great 


7 
Papeete 





favor COFFIN@LEIGHTON D SYRACUS 
} No. 1 holds 
/ 6’ to 14" tubes, 


MACHINISTS’ SCALES, 


Patent Find Graduation. 
Oo 
We invite o comparecn OF accuracy YE a ers. 


COFFIN & LEIGHTON, SYRACUSE, N. Y. 


—— >. Price $3.00; 
MER S=PATEN Ew 3 : 
eee ee Weight 3 lbs. 


PHA. MOID ENG. CO: Get list. 
Paine, Diehl & GCo., 12 Bank St., Phila., Pa. | 





’\ WILLIAM BARKER & 00,/)) iS 





















wm 
2 iS Cut Theoretically Correct. 
z , IRONan»n» BRASS b " For particuiars and estimates apply to 
bef ———_ WORKING —— Bes BREHMER BROS. 
[MACHINERY] ae 
E a 440 N. 12th St., Philadelphia, Pa. 
A > 
- ene 
140 & 142 E. 6th St., near Culvert, a 
|Z CINCINNATI, = = = = onIo0. be Iron and Steel 











GEO. L. FAIRBANKS 








DROP FORGING 


Of Every Description, at Reasonable Prices. 
THE R.A.BELDEN C0.,DANBURY, OT. 

















OUR 


or zs oo CATALOGUE OF TOOLS 


and Supplies sent 4 to any plies A. aie of ten cents 
stamps (for post: 


Chas. A. Strelinger & Co., Wood 1, Detroit, Mich. 


P, BLAISDELL & CO. 


Manufacturers of 


achinists’ Tools, 














UNIVERSAL RADIAL” 


- RADIAL DRILLING MACHINES 


—- THREE DESIGNS, SIX SIZ 
_,EMBODY ALL DESIRABLE FEATURES 


PRICES$450.°S UPWARD 
"pf UNIVERSAL RADIAL DRILL CO 


INCINNAT 


Lathes, 


. MANUF’R OF 
HAND LATHES, WOOD TURNING 





HITE’S FLEXIBLE METALLIC FILLET 


For use of Pattern Makers. Sizes 14 to 1 in. 


HOWARD WHITE, 44 N. 4th ST., 


PH — 


WORCESTER, MASS, 
—AND— Pattern Makers 

















be ad 
gh. & 
ita 


CURTIS R RETURN STEAM TEAM TRAP 


he eer aap & SPEED 
LATHES 








B R. mY ss 
FINISHERS’ Few petureina. steam, 
condensed under pres- 
TOOLS; sure,automatically in- 
CACE =. the pone, under 
MACHINE high or low pressure, 

WORKS, Manufactured by 

WAT ORD, 

oe CURTIS REGULATOR 60. 


Boston, Mass. 




















e . General Agencies: 
Hydrostatic Machinery 109 Liberty St., N.Y. 
"PRESSES yi V6. Canal Bt Chisago 
’ . Canal St., Chicago, Ill. 
PUM PUNCHES, = 707 MarketSt, St,2ouis Mo, 
ACCUMULATORS. Send for Circular No. 17. 
: ) : e 
JACKS, lt will “Pay the Piper,” 
VAL FITTINGS, Y he aims to pipe well for 





STEAM, WATER, GAS, 
ACIDS, OILS, AMMONIA, 
&c., to examine this UNION, 
which requires no packing, but 
ts always veady for instant 
use. When you next order 
_ Fittings of any Dealer,ask for 


Vault Elevators, &c., &c. 
WATSON & STILIMAN, 


204-210 E.43d St., New York. 














a sample American Union 
THE 


Mate Dnsitine Dn 


Adapted to rapid work with small 
oF Ae drilis. Its extreme sensitiveness 

“J prevents clogging and breakage of 
drills. Has a switching table with 
attachment for center drilling. In- 
stantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for circular. 


DWIGHT SLATE, 
Hartford, Conn. 





to come with them, and it will tell you the whole story, 
or we will, if you write us for particulars. 


& PANCOAST & MAULE, 
PHILADELPHIA, PA. 


*mOsUQ STY JO ABpNII;D B 10; pues *,U0UrYSI]qQuIse anos 
MOGs FIOM 8849-78419 Sajop uy 78o10,u, uv oyu, OF uedduy nos jy 


THOS, #. DALLETT & C0, 
{3th & Buttonwood Sts." t4~ 


PA 
MANUFACTURERS OF 


RPA TEN T 


















No. 3 PIPE.T 
MACHINE ne 
threads ipe, 1 in. to 6in. | 
diam, Power applied to qqae 








THE EATON, COLE & BURNHAM CO. 


82 & 84 Rees Street, New York, 
MANUFACTURERS OF 


Pipe CUTTING and THREADING MACHINES 


OPERATED BY HAND OR POWER. 


FITTIN GS, VALVES, PIPE, 


PIPE TOOLS, 


AND ALL STYLES OF IRON AND BRASS GOODS FOR 


STEAM, WATER AND GAS. 
Factory, Bridgeport, Conn. 





tachment when desired. 


Also made with steam engine at- 


Periphery of 
chuck, avoiding 
strain on spindle. 


No gearing changed in regulating speeds, 





Portable Drilin Mattes, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 1“ 
HAND DRILLS. et MQ) 

Send for Illustrated Catalogue. 


The United States Mitis Company, 


26 BROADWAY, NEW YORK. 
Is prepared to issue licenses for the use of patents covering processes for the production of ‘‘ Mitis 
Castings” in wrought iron and steel, and furnaces for melting and heating. 
ss Mitis’’ Castings retain In every respect ail the valuable qualities of the wrought Iron and 
steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well as the raw material. 


W. F. DURFEE, Ceneral Manager. 


PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTE, 
ANGLE AND 
5 eee an | TWIST DRILL GAUGE. 
Fire Machinists’ Tools, E, BOSTON, MASS. Send for Circular. 
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~WTLLIAM SELLERS & C0, wf$% ~ Southwark Foundry & Machine Co, 


IMPROVED MACHINE TOOLS vor worxtxe TOK AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS 
BENDING ROLLS, BORING and TU RNING MILLS, 


DRILL AND TOOL GRINDERS, Ete., Ete. WASHINGTON AVE. AND FIFTH ST., PHILADELPHIA, PA, 
T i WTD | Tf! , PORTER-ALLEN and SOUTHWARK ENGINES, BOILERS AND TANKS, 
MIAFIING, ULE \ HANGERS, COUELINGS Ue. BLOWING ENGINES, PUMPS, GAS APPARATUS, BESSEMER CONVERTERS, E79 
1! IMPROVED INJECTORS FOR FEEDING BOILERS. | | 4 
PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO SUGAR MACHINERY, HYDRAULIC MACHINERY, ETC.. ETC, és 


OFFICE AND WORKS, PHILADELPHIA, PENNA, 
Patent Flexible Back Hack Saw for Machinists’ Use. 


VIATTER UL Hamilton, Made of best Band Steel. The teeth on} 
OHIO. | Ze. 4 a Fg Sx. are hardened by an entirely new process, the 


back remaining soft and flexible. War 
not to break, Send for sample and ranted 


ENGINEERS AND MACHINISTS. 








Double, Single, Angle- a S33. f ‘ Sa, Endorsed_by the Pratt. & W hitney Con pat 


Bar, Gang, Horizontal, gr =(i) ih WSS. Henney, Jr., Supt. Motive Power, N.Y. & H 
a ate Maltiple ates A) ep = = st he ag & SON 

jJate, Multiple, Belt and gj), pis 2 ° Ss, 
Steam-Driven 7) > Pa ae New Haven, Conn. | 51 Leonard. St, bal, i 


Pacis and thar 9.) eV) CORES & CURTIS, = L/ORBES’ PAT. DIE STOCK, 


Over 300 Sizes. r 
ALSO, cag | \ fe of Pipe Cutting and Threading 
Power Cushioned Hammer, _\ arnt | \, BRIDCEPORT, CT. MACHINES, ETc. 
oN vi Bt - 


Send for new Catalogue. - i. = aE, —z ——— 
: — ae — ‘vg me 


The best wrecking screw jack made, because of ready adjustment to 
unusual positions. The load can be in almost any position, allowing the . | “i 
screw to work freely without the use of packing strips or wedges to give t 2 >) A VIS y (A Any 

H i i i i i eran en Oe 
equal bearings. A complete carrying or straight jack. Circulars and 4a iL HA an me . 
prices on application. 2 —_ Aa i iam 5 
PORTABLE AND STATIONARY ° ; elaa BELT MA 


ASD PEDRICK & AYER, Philadelphia, Pa. ENGINES and BOILERS \ ‘4 ak at 























Send for Catalogue and Prices. Np’ $ J31017 Sosdefferson St, 











Is A NATURAL PRODUCE TAKEN FROM OUR OWN WINES. 
Unlike any of } 


oats Send for Circul tice guarantee its a 
the artificial ie Se Cee Fn A Me Rie aioe success, if di PTY os cane 
Compeness te THE BEST BEST! rections are * ime. ; 














manufactured 


followed, or od Gl fs y as DI xX ON’S 
products here- SPAR FL UX ask no pay. RT: f™ y ~~ wee 
tof on th Only 16 TELS ‘ \ 44 
so ; {and Experionce of Users. ae 5 OF [a > __ tf ae Wi 


market. We N Ibs. to the ton 
of iron required to purify the iron, and will more than pay for itself in keeping the cupola clean. 


= 8 tk Mi es 9 
THE EVANSVILLE LEAD & SPAR MINING €0., successors to, Burbank &:00., Evansville, Ind. | mi ee || h f I 5 
; f THE NATIONAL | | ¥! i a | RL i ny 7 : Grap | 4 G ed 4 
| ; ES REACTS FOR GEARS. 
=a HEATER. 


A brass coil heater supplying STEARNS Mi FG. FG. COMPANY, Joseph Dixon Crucible Co. 


feed water at 210° to 212° Fahr- ERIE, FA... JERSEY CITY, N. J. 
® enheit by use of exhaust steam 


Our prices are low and rea- Engines from 15 Ht 40 Horse Power, SSE eee 


sonable, and we aim to suppl 2 ies _ 
the cheapest, best and most effect Boilers of Steel and Tron supplied to the trade or 


ive Heater in the market.” Six- the user. Send for Catalogues. 
teen sizes. 1011. P..$20; 100 I. 4 wt AB MORSE ELEVATOR WORKS. 
P., $150; 50011. P., $600." Tron, uy and ba f : 

Y¥ Brass and Copper Coils and _ ca ee { MN V ill & (0, 
gf Bonds made to order Works at ERIE, PA. ui OFSC, Willams Ww UW, 
Ree 8 Circus irs and price lists fe 
sent on application. i gi ig (Successors to Clem & mee 

National Tipe Bending Co, |THE HOLLAND LUBRICATOR, VISIBLE DROP, a Builders of all Kinds of 
TEW EN Ts gi iteed be: | i 
New Haven,Conn. ; ap Gore ore tr iy 1 i] «= PASSENGER & FREIGH1 


against “eR8 cutting of 
Valve seats, Cylinder 


{ " ee, and G overnor “Valves = —— 
THE PEERLESS =_—— —y is > 3 E of th e engines sae 
SS ee heaters pel ef) . It will pay ‘for itself ie 
Compound Automatic Steam Damper = = P oN ix monthsin saving 3 
I be ghee valand packing. let | 


RE ULATOR. — gp : 3 It willinsure more i i 
G oe | : ER ofthe Hs Pigeon Be Office, A441 Cherry St. 

? 8 i ¥ uf ii q : r ae | th a increas ‘ing tl 1e po war of them ongine,. “M: jstrokoe par, t'b a = i 

CRA i Cc Ss Gar 1 Yay Cj © [2 =) | HOLLAND & THOMPSON, 217 River St., Troy, N.Y. Works, Euaknd Ave,, Wildes ant 


— - as on Sts., 
New “Class C” Lutrizator,| Cg QPF] Nes Puivapepnia 
oo cel GUARANTEED THE BEST SAVER OF FUEL IN sUREKA BAND SAW. eZ lA New York Oflce, 108 Liberty & 


The Cralg Sight Feed Lubricating Co, THE MARKET. We build three sizes,at prices 


LAWEENCE, MASE. Has been used six E yet ars by 700 of the largest mills Ss lower than an equally good FRICTION CI UTCH PULLEYS, 


Manufacturers of 
and firms in the U.S.; not ene given out. Always ae Band Saw can be had else- 


Sight Feed Lubricat Lo- | put up by our own me c hi inics. ww arrante d to » kee ep ia 3 a eee ar 2 : y “i 
"anes, nec a Mg in order 5 years. 1 of ey p= eh, where. For further informa- =. HOISTING ENGINES, 
Portable and Pumping ”_{ ¥8¢75. = tion, inquire of ‘| ELEVATORS, 


‘ 33 Engines, were Si ioc mi a ~ ——s FRANK & co STEAM AND 
WRITH FOR a ae “eee SR SPS XN oy > ‘4 
OR CIRCULAR Chef 7 (76 Parmace Stonet, BELT POWER. 


nopars MEEUEEESELEREES EEE BOS purrato. n.¥. |, PRISBIE & CO., 442 Liberty St., WN. ¥. 
Uae Aigl Union | THE PEERLESS GRATE BAR.| ND 


beeen an dare : Warranted net So Warp, ana the Most’ ‘ a Rel poet A ‘! 2 bs Ly 
union, and can_ be set eager ne UT- | ‘ 
iasteestoete’ [American Steam Appliance Co. | JAS. HUNTER & SON, 


Manufacturers & Wholesaie Agent W. A. SIMMONS & C0., Sole Ag 
ROLLSTONE MACHINE CO., 45 Water St., FITCHBURG, MASS 280 Broadway, New York, 22 & 24 N. 4th sgl worth aceme, meee: 


subtienge aaehateiase~| THE GARDNER GOVERNOR THE FISHKILL CORLISS ENGINE. 


M ANU FACTU RERS OF 


A FULL LINE OF SIZES. 
ee iin sas, 1 Derricks, Etc. i » Over 40, (000 in Use, @e™\ & 


ADAPTED TO EVERY STYLE it . EY Vertical (ONMELSINE Fngcine 


PORTAB LE STEAM | iF \ Specially adapted for and extensiv ely used 
ENGINE, = 2 Z a “aN 5 in large grain elevators. 


., Warranted to give satisfac- ee 5 _ <— EN, — BOL fi Lx RS. 


tion or no sale. 
Manufactured by the 
TAP ATDA Axe 


7OR CIRCULARS AND Palcl Ay “y BY Rea ay 
asoness, SN See Fishkill Landing Machine Cs 


"Tho Garduer Governor Co SS SSRs FISHKILL- crow acca N. Y. 
: re ja ; ee “i a SS SS = aes a tee J Send for Catalogue A, containing Illus- 
—Combined prone eee pee Derrick Car.— . QUINCY, ILL. SS LVL : = trated Descriptions and References. 




















FEED WATER 
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In Use, Over 1,000. 









= 


These Engines are the cenit result of long ex- 
perience with automatic cut-off regulation, and most | 
careful revision of all details. 
constructed for heavy and continuous duty at medium | 
or high rotative speeds. Highest attainable Economy | 
in Steam Consumption and superior regulation guar- 
i anteed. 
12 to 100H P. for driving Dynamo Machines @ specialty. 
Tiluetr ated Circulars, with various data as to practical | 
— Engine construction and performance, free by | 
mai 


Self-contained Automatic Cut-off Engines, 


Address, BUCKEYE ENGINE CO., Salem, Ohio. 
N W. ROBINSON, cor. Clinton & Jackson Sts.,Chicago, Ill. 


SAL $ AGEN TS: WL. SDSON ree Astor House, N. Y. { Per ae ge ase Pan Mim 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Ponsylvania, Delaware, Maryland and Virginia. 





THE BECKETT & MoDOWELL MFC, C0, 
STEAM ENGINES, HOISTS, PUMPS, 


: AND GENERAL MINING MACHINERY. 
izo LIBERTY ST... NEW YORK. 





te SEND FOR ILLUSTRATED CATALOGUE. 





OVER 


GUARANTEED 


“QTTO” GAS ENGINE WORKS, 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. 
PHILADELPHIA. 


Branch Office, 180 Washington St. 
CHICAGO. 


18,000 ENCINES IN USE. 


To Consume 25 to %5 ANY Other Gas Engine per 
Per Cent. Less Gas than Brake-horse-power. 








FAEWES & PRILLIPS 


Iron Works. 
IMPROVED 


Corliss Engine, 

High Pressure, 
—(ondensing— 
And Compound. 


Send for Cireular 


Kendall & Robert 
CAMBRIDGEPORT, MASS. 


EASTERN AGENTS. 


? ‘N “ydomayy 








THE ALBANY STEAM TRAP (0s 


Automaticall 
condensation 


purposes. 


drain the water of 
rom HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
levelin boiler, doing away with pumps 
and other mechanical devices for such 


We also manufacture Blessing’s -— 
Patent Renewable-Seat Stop and Check 
* Valves.—Send for Circular, - 


e Albany Steam Trap Co. 


BUCKET AND GRAVITATING 


1k A PS. 














Alban 
N.Y.’ 


Gravitating. 





IW.COLBURN & Co.! # ; 
FITCHBURG, eae we Bh IVY R ‘i 


® at 


Sarge RC °° INCANDESCENT 
SEVING PRICES serie MACHINES. 








MACHINERY, 


NEW AND SECOND-HAND. 
12in. S , 5 ft. Bed Engine Lathe, New 

14 “ 5and6 ft. Bed Engine Lathe, Bogert new 
4 6 OBle ft. * %s Barris, cheap 


16 “ 6 ft. “ iad - Ames. 

15 ~— th “ 4 Pratt & Whitney. 
; * £6. @ ae “Putnam, not screw 
Ss cutting 
ch gt a ‘* Hewes ‘3 Phillips. 

ms. 8 tt. ts “ “Fitchburg, g. o. 

Be “ ft, as “New Haven, g. o. 

19 *  10,12,14* “ “Pond, nearly new. 

a + ** Blaisdell, Al. 

be * 145: * Me * Ames, nearly new. 

m= *. 20%, & “ “ Ames, new. 

m “ tt, és “Harrisburg, good. 

16x6 ft. Turret Lathe with chasing bar 

14 in.-20 in. and 33 in. 


Turret Head Chucking. or 
Screw Machines, Bridgeport. . 

20 i in. Drill, Prentice. 
Be Pc Rate’ s Sensitive Drill. 
Elliott Drill. Gang Drill. 
: SHAPERS. 

6 in. Gould. 

>, . -4.in. Bridgeport. 
4 in, Hendey, whl 


12 in Sellers. 
15 & 24 in. Wolcott. 
24 in. Bridgeport. 
ike PLANERS. 
ng in. Bridgeport. 18 in.x 3 ft., Wheeler, 
Jin.x 4 ft., New Haven. 20 in.x 6 ft., P. & W. 
rf In.x 6 ft., Powell. 24 in.x 8 ft., Ames. 
994 in.x 6x8 ft., “ 26 n.x 6 ft., Putnam. 
In.x 10 ft., Pond 34in.x 10 ft, P. & W. 
Xo. 3 Press, Double Crank, Bliss, nearly new. 
36 in. Squaring Shear, power, nearly new. 
No. 3% and 4 Press, Stiles 
No. 6 Punch Press, 20 in. Wilder. 
- 40 lb. Bradiey Cushioned Hammer. 
Ot of miscellaneous Machinery If you do not 


See what ou Ww es 
quired. y ant, write and state what is re 


E.P. BULLARD,14 Dey St., New York. 





—MACHINERY,— 


NEW and SECON D- ie D. 


Forsaith Satine. i a as aneees wats New 


One.. 17 in.x 6 ft. 

One.. 18 in.x 12 ft. Forsaith Lathe.............. New 
One.. 16in.x 6 ft. Blaisdell Lathe.............. New 
One.. 30 in.x 22 ft. New Haven Lathe. Second-hand 
One.. 24in.x 14 ft. Lodge, Davis Lathe Ase Apes New 
One.. 26 in.x 16 ft. Lodge, Davis Lathe......... New 
Three 20in.x 8 ft. Fifield Lathes.........:..... New 
One.. 2) in.x 8 ft. Fifield Lathe..:............. New 
Six... 18in.x 8 ft. Lodge, Davis Lathes........ New 
One.. 30 in.x 30in.x10 ft. Whitcomb 


Planer, with housing,to take in 36 in. Second-hand 





One.. 24 in.x 24in.x6 in. Lodge, Davis Planer. New 
One.. 30 in.x 30 in.x 8f t. Pond Planer. Second-hand 
One.. 30 in.x 30 in.x 8 ft. Whitcomb Planer ‘* .New 
One.. Belden Crank Planer......-6.......ee..: NCW 
Six... 161M. Bow MOnMGOrs soc occc:s a0 0sccnceeccac OW 
Six... ..No. 8 Pisin Hand Lathes... . cecdcccecses New 
Three 12 in. Fox MON a ae arn aon, cao New 
One.. 24in. B ic kford Drill Press.. . Second-hand 
One.. 12in.x5 ft. Reed Lathe. ........ . .Second- hand 
Three 20 in. Shape PR acedadeeet scasscncc cpeneacnem 
Pe Met 1k, ONE hc. ncn sane, mee apenecer anes New 
One.. Bolt Cutter and Dies to cut 14 in.......New 
One.. (Springfield Glue & Emery Whee!Co. iy ee 

Water Emery Grinder........... geen 
One.. (Diamond) Water Emery Grinder....... New 
Four, 34 in.x 43 in. Grindstones and Frames..New 
One.. 2) in. Bickford Lever Drill...... Second-hand 
Six... 13 in.x5 ft. Turret Lathes. New 
Six... 16 in.x6ft. Fox Monitors, New 
Six... 1517.26 ft. POR MOMITOMS, ...000cee caceed New 
Six... No. 1 Hand Fox Lathes.................. New 
Three Grant & Bogert Universal Mill’g Mach’s.. New 
Twelve Lodge, Davis 20 in. Lev er Drills. . -.New 
One.. Sellers Car Wheel Borer........ Second-hand 
One.. Lodge, Davis 20 in. Wheel-feed Drill..... New 





LODGE, DAVIS & CO. 


Manufacturers and Dealers, 
CINCINNATI, OHIO. 


WRITE FOR PRICES, IT WILL PAY YOU. 
(See our Advertisement on page 16.) 






AMERIC AN 


NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


They are designed and | 


MACHIN ss, 














MANUFACTURERS OF 
\MPROVED 
__ 
STEAM ENGINES 


IN 

“ULL VARIETY 

Sizes varying from & 
30 to 2000 Horse Power. % 
Horizontal or Vertical, Direct _ 
Ac‘ing or Beam, Condensing, * 
Non-Condensing or Compound. = 

Send for Circular. 

BRANCH OFFICE : - 

Cor. 5th and Sacetine Sts 
PHILADELPUIA, PA * 



















Fir, 
i uy 


Wisp il 


i i 


AM Aes Nor 











THE TABOR MF’G. COMPANY, 


‘i 18 
nn iid 


{CALERA GAD TEETH AAAATA A v 
aan, 8 





SoLE MANUFACTURERS OF 


TABOR STEAM- ENGINE. GOVERNOR 


Patented April, 1883, and December, 1884. 
WILL REGULATE AS CLOSELY AS THE BEST AUTOMATIC 


CUT-OFF ENGINE. 


Perfectly adapted to every type of Stationary and Portable Engine. Fitted 
with speed adjuster, Sawyer’s Lever and 


Automatic Safety Stop. 


SIMPLE,SENSITIVE & DURABLE. 


All Parts Interchangeable, 
Send for Special Circulars and Price Lists. 





OFFICE AND SALESROOM, 


113 LIBERTY STREET, - - - 


NEW YORK CITY. 








J. <P: DIGKSON, 
VICE PRE 


STANDARD GAUSES*%® TEMP, 


mn 


Se pas 80 THAT = LETS 
PMA tne ARE INTERCHANG 
Y BE ORDERED BY NUMB 


>< STANDARD «"o NARROW 
Nea lcs 


~ ALSO FOR ©& 


\ PLANTATIONS, 

) MINES AND 

“4 py LOGGING. 
‘Ulitalions 
aN Application. 


Sea, 
W.H.PERKINS, wi QHN DEVINE, 
TREAS. LOCO. DEPT 


cent ple 











The Best and Cheapest 

on the Market. 

No Steam. No water. 
Absolute Safety. No En- 
gineer. No pumps. No 
Gauges. No liability to 
freeze up. No Regula- 
tion required 
NO EXTRA INSURANCE. 
Can be used for any pur- 
pose where power is re- 
quired. 

Cheap Fuel. Cheap 

First Cost. 


McKinley Engine Co. 


17 Broadway, 
Cincinnati, 0. 


= JAS. H. LANCASTER, 
GENL, EASTERN AGT. 


” 187 Broadway, New York. 


OIL CUPS G 


i For Engines, Shafting, &c. F 


” JE. LONERGAN & CO. 

















MAKING | 


WE ARE <1] 
A SPECIALTY OF | 
A 24-INCH LATHE, | 


WITH BED 
VICE; 
DUCED, AND THE WORKMANSHIP AS GOOD 


LENGTH DESIRED. THIS LATHE IS DESIGNED 
FOR SEVERE SER- 
HEAVIEST OF ITS 
SIZE EVER PRO- 
AS SKILL 

L A i c — 


SEND FoR cH CIRCULAR, 





bebe RRPWORTH WGD,, yonkers, x.y. 


CAN | 





Philadelphia, Penna. | 


| 


ANY | 


Fully war- 
ranted and 
| lower price. 


IT IS THE | 





Of any Power and 
Style. SINGLE AND 
DovuBLE CYLINDER, 
with improved pat- 
ent friction drums 
especially adapte d 
for bridge building, 
dock building, pil 
driving,coal hoisting 
quarries, mines, etc. 

J.S. MUNDY, 
Newark, N. J. 
This patent has been 


sustained in U.S. Conrts 
in New fork and N. J, 








EAGLE &Se 








ANVIL 
“38 WORKS, 
Trenton, N. J. 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 

parallel and cannot be broken. 


Send for Circulars. 





The Eagle 
Anvil. — Best 
| Cast Steel 
Face & Steel 
| Horn. Better 
than any Eng- 
iish anvil. 








SEND FOR SPECIAL LIST, 


New and Second-hand Machinery, 


COLD-ROLLED SHAFTINGC, HANCERS, 
PULLEYS, ETC., ETC. 


GEORGE PLACE MACHINERY CO. 


121 Chambers St., New York. 











cos 
THE UNIVERSAL GRINDING MACHINE 


Brown «& Sharpe Wifg. Coa., 


Providence, MR. I. U. SBS. A. 
TESTIMONIALS. 


Wm. B. Bement & Son, Mire. of Machine Tools, Steam Hammers. 
Brown & Sharpe Mfg. Co., Providence, R. I Callowhill and 2ist Ste. Philadelphia oe 18, 1885. 








Gentlemen: :—Having used one of your smaller Universal Grinding Machines for four years, and eps den ok »~ | ie 


larger size for nearly two years, it gives us 


say that they produce economically ond wella : the cong vi | 
and we could not | 


of work for which they are intended. 
dispense with them. ours trul 
m.B. Bement & Son. 


Wm. Sellers ra Co. mero Feb. 7, 1885. 

Brown & Sharpe Mfg. Co., Provid dence, R. I. 

Gentlemen:—In reply to your inquiry of the 6th inst. 
we have to say that we have been using your “ Univers 
Grinding Machine” almost canstantly since June, lag 
with very satisfactory results. We hope to add more to 
our plant as business increases. Tome s truly 

jers & Co. 


Pratt & Whitney Uo., » Mire. of Re toe 


‘ord, Conn., Feb. 7, 1885 
Brown & Sharpe Mfg. Co. 
4 Gentlemen :—We have had in use since Aug. 1 one 
= of your Universal — 7K Machines, and since then have 
bought two more. nd them indispensable in our 
shop. 1t has become swith us pretty well unde: 
there is no way to makea yo journal bearing and other 
cyhndrical surfaces, excep’ nding. Such a machine 
must be perfect in its coneeet on to answer the purpose. 
- We find that these machines respond to all the — 
ments. Verytruly yours, The a ¢ Whitne , 
A. Pratt, poets, t. 
We havej i? ust published a pam. on the Construction 
and Use of Universal Grinding Machines, fully illustrated. 
Sent by mail on receipt of P.O. money order for $1.38 


AMERICAN MACHINIST 








Duplex Steam Pumps 


COPYRIGHT 1883 BY 


ee BB WATER WORKS MACHINERY, 
THE GORDON & MAXWELL Co. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW eee 96 Liberty Street. 
PHILADELPHIA, 713 Chestnut Street. 
CHICAGO, 96 Lake Street. 








ardamg es rbd ee LOCOMOTIVE CRANES. 
- HOIST, ROTATE AND TRAVEL UNDER 
: THEIR OWN STEAM. 


The most generally useful Crane for shops, 
contractors, steel mills, etc. All capacities, 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN. 
New York, Chicago, Philadelphia, Boston. 


SHAPERS, TURRET LATHES 2 DRILLS 


24 o r[pPmieat [RuLS, oe he [)RULtS. 


32 ** Seward Seed 








Bs Lopee, Davis & Co. 


CINCINNATI, OHIO. 
G2" Send for Prices, IT WILL PAY YOU. 


TWENTY IN. 


LEVER DHRILL. 





e E. E. CARVIN & co., 


MANUFACTURERS 


E. Gou_p & EBERHARDT, 


APPLY TO 


‘NOILIGIHXE SNVATHO MAN 


=», Turns out 20 per cent. more work than any other. 
Universal Milling Machine. 


LY ATTN 'IVSHAAIND MAN UNO 
aod IVGRW G@I109 GHAIRNTY AM 


(‘yn9 99g) 


Lathes, Planers, Milling Machines and Drills. 
Special Tools for all kinds of manufacturing to 
order. Gear and Rack Cutting, Milling and Index 
Drilling to order. 


Nos. 139 to 143 CENTRE ST.,NEW YORK. 





EBERHARDT’S NEW DRILL 


[Aveusr 21, 199¢ 


Tue Pratt & WHITNEY Co, 


HARTFORD, CONN. 
MANUFACTURE 


DROP HAMMERs, 


PUNCHING AND TRIMMING PRESSES, 
—POWER SHEARS,W 


Die-Sinking Machines, Hand Bolt Heading, P. 
‘ind Bolt Blank Heading Machiaes."’" ST" 


RETRACTILE JIB CRANES 
Roll Grooving Machines for Flour Mill Use, 


PRICE LIST FURNISHEO ON APPLICATION 


THE BILLING = & OFENCE ROD HARLECHD Cai 
WN NO I NO ROI =] <8 - tim @) 2 6 
STANDARD MAGHINE WRENCEES® 
DROP FORGED OF 
BAR STEE 
INI6 SIZES 

















ay 


WARNER & SWASEY, 


CLEVELAND, OHIO, 


MACHINE TOOLS 


For Iron and Brass Work. 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches, 


ILLUSTRATED CATALOGUE ON APPLICATION. 








WORCESTER, MASS, 


Darid W Pond, 


Successors 
to 





Pond Machine Tool Co,, 


Engine Lathes, Planers, Drilis, &c. 
Now Designs, Quick Delivery Great Variety. 





on application. 
‘|Lowell, Mass., U. S. A. 


MANUFACTURER OF 


=, LATHES 


FROM 16 to 48 IN. SWING. 





GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 





GEAR WHEELS AND ‘esr peurrina. 


tor Catalo, 


G. B. GRANT, 


666 Beverly St., Boston, Mass. 


J. M. ALLEN, Presrwent. 
W. B. FRANKLIN, Vicr-Presment. 





Machinists 3 Iron Workers’ Tools. 


KEY-SEATING 
MACHINES 


20-in. Drills a Specialty, 
Our Key-Seating Machine 


will save enough in 60 
days’ use to pay first cost; 

no shop can afford to do 
without one. We have 
now vendy for_ prompt 
shipment, both Key-Seat- 
ing Machines and 20-inch 
Drills. Send for Photo, 

and Catalogue, 


J. B. Prerce. SECRETARY. 





For New Reduced Price List, Write to 


G. A. GRAY, JR., & CO. 
42 E, 8th St. CINCINNATI, 0 


“Lathes, 2532 - 
W.P. DAVIS, 


24"'x24" 
NORTH BLOOMFIELD, N. Y, Planers, : 


OR. ERS AND CORRESPONDENCE | PRATT & pt Ee 
SOLICITED. Proprietors. 








The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 
—MANUFACTURED BY— 


THE STILES & PARKER PRESS C0. 
Branch Works ind: Office: 
208, 205, 207 Centre Street. corner of Howard, New York. 








'J.M.CARPENTER =. 
PAWTUCKET.R.I. 


Hi Taps: 





